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GI 5182A 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


Applicants 


Hewick, et al. 


Serial No. : 

07/800,364 

Examiner: K. Furman 

Filed : 

November 26, 1991 

Art Unit: 1814'^^^ 

For : 

DNA ENCODING AND METHODS 

FOR PRODUCING BMP-8 PROTEINS 

RECEIVED 

UU I 1 199S 


Honorable Commissioner of Patents GROUP ittuu 

and Trademarks 
BOX RECONSTRUCTION 
Washington, D.C. 20231 


STATEMENT 

In response to the request of September 20, 1995, attached is a copy of the Office 
Actions and Amendment papers. This affirms that to the best of my knowledge and belief, the 
attached list of papers (Appendix A) constitutes our records of the above-identified patent 
application insofar as it concerns the Patent and Trademark Office. 


CERTIFICATE OF MAILING 


Respectfully submitted. 


Date of Deposit AJ / ‘j ?S 

I hereby certify that this correspondence is being deposited with the 
V.S. Postal Service under 37 CFR %}.8 as first class mail in an 
envelope addressed to Honorable Commissioner of Patents and 
Trademarks, BOX RECONSTRUCTION Washington, D.C. 20231, 
on the date^rf deposit as indicated above. 








Attorney of Record 

LEGAL AFFAIRS 
GENETICS INSTITUTE, INC. 
87 CambridgePark Drive 
Cambridge, Massachusetts 02140 
Telephone: (617) 498-8622 
Facsimile: (617) 876-5851 
Dated: November 15, 1995 




APPENDIX A 


GI 5182A 


1. Correspondence from Patent and Trademark Office requesting application papers for 
reconstruction dated September 20, 1995. 

2. Correspondence from Patent and Trademark Office dated September 20, 1995, advising 
that the Amendment filed July 31, 1995, has been considered. 

3. Letter to the Patent and Trademark Office dated September 8, 1995, enclosing a certified 
copy of PCT/US91/03388. 

4. Submission of Issue Fee to Patent and Trademark Office dated August 11, 1995. 

5. Petition Under 37 CFR §1.84(b) dated July 26, 1995, and Figure 1. 

6. Amendment under 37 CFR §1.312 and Response to Requirement for Substitute 
Declaration dated July 26, 1995. 

7. Notice of Allowability, Notice of Allowance and Issue Fee Due dated May 15, 1995. 

8. . Amendment dated January 30, 1995. 

9. Advisory Action dated November 8, 1994. 

10. Office Action dated April 7, 1994. 

11. Communication from Patent and Trademark Office notifying withdrawal of abandonment 
dated February 9, 1994. 

12. Amendment, Notice of Appeal, Response to Notice and Submission of Formal Drawings 
w/Form 948, Sequence Listing, Statement under §1.825(b) and (a) dated October 5, 
1994. 

13. Letter with enclosures to Patent and Trademark Office requesting Notice of Abandonment 
be withdrawn dated January 13, 1994. 

14. Notice of Abandonment dated September 14, 1993. 

15. Amendment, Declaration of Deposit Requirements with enclosures. Information 
Disclosure Statement dated August 4, 1993. 

16. Office Action dated February 5, 1993. 

17. Preliminary Amendment, Statement pursuant to 37 CFR §1.825(a), Statement pursuant 
to 37 CFR §i:821(f), and Sequence Listing dated November 11, 1992. 


APPENDIX A (continued) 


18. Notice to Comply with Requirements for Patent Applications Containing Nucleotide 
Sequence and/or Amino Acid Sequence Disclosures dated August 12, 1992. 

19. Recorded Assignment dated January 27, 1992. 

20. Filing Receipt received March 15, 1992. 

21. Response to Notice to File Missing Parts of Application under 37 CFR § 1.53(d), 
Declaration and Power of Attorney dated January 24, 1992. 

22. Notice to File Missing Parts of Application dated January 6, 1992. 
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S1m.£S LicPARTMEIUT OF COMMERCE 
Patent and Trademark Office 

ASaSTAW SECRETARY AND COMMISSIONER 
OF PATENTS A .TTADEMARKS 
Washington. D.<-. c20231 


Date: September 20, 1995 


Legal Affairs Dept. 

Genetics Institute, Inc. 

87 Cambridgepark Dr. 
Cambridge, MA 02140 

App. Serial No: 07/800,364 


y y 


RE(S!gD¥ER 

Ij . . : : 

_ 




Gt sis'^A 




Patent No.: 


Inventor(s): Hewick et al. Filed: 11/26/91 

Title of Invention: DNA ENCODING AND METHODS FOR PRODUCING BMP-8 

PROTEINS 


We are unable to locate the file identified above. An exhaustive search has been 
made throughout the Patent and Trademark Office, but the file cannot be found. 

There fore, we would like to replace the lost file with an authentic duplicate. 

We have obtained a copy of the original application papers from our security film and 
would appreciate the loan of your official record, or a legible copy thereof, of the Office 
Actions and Amendment Papers in order to complete this file. Please include a list of 
the papers and a sworn statement that the papers listed constitute your record of this 
application insofar as it concerns the Patent and Trademark Office. 

Please direct your reply to: 

U.S. Patent and Trademark Office 
Box Reconstruction 
Washington, D.C. 20231 
(703)308-9726 

Dorothy Smith 
Certification Division 





UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington. D.C. 20231 


I SERIAL NUMHE R j" rii.fWG 

07/e0u,36i1 11/26/91 Hr/'iJCK 


‘ " ' r ^ - .t; • ITT,"j 

Ti32n 


18if]2/0920 


LFOriL AFFAIRS OFPT. 
GEMeTICS XNSTll'tnF. li-!C- 
87 CAl'VeRIDSFFARK DR- 
CAMItRIDSF .. ilA 02140 


P 

r-URHAKSX. 
i_ 


£XAM:WeR 


j number"^ 


1814 


DA TE 


A.O The petition filed. 


^;:2xu'>^'ni 

-.. li vv Sin'. 


. under 37 CFR 1.312(b) Is granted. 


The paper has been forwarded to the examiner for consideration on the merits. I®' 


. ... i 


..0€ 


y_.jL/fe_ 


-a: 


-w 


B.H The amendment filed 


ihii'i") 


. under 37 CFFl 1.312 has been 


considered, and has been: 

1. 'D entered 

2. ^ entered as directed to matters of form not affecting the scope of the invention (0.3311). 

3. n disapproved. A report appears below; 

4. □ entered in part. A report appears below. 


Report: 



ROBERT A. WAX 
SUPERVISORY PATENT EXAMINER 
GROUP 180 


XORM PTOL-271 (REV. 7/89) ' 


PLEASE FURNISH YOUR ZIP CODE IN ALL CORRESPONDENCE 






CERTIFICATE OF MAILING 


DateorDcposil_ J?, . _ 

I hereby certiTy ihal this correspondence is being deposited with the U.S. Postal 
Service as first class mail under 37 CFR §1.8 in an envelope addressed to 
Honorable Commissioner of Patents and Trademarks. Washington, D.C., 
20231. on the date of deposit as indicated above. 





GI5182A 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


Applicants : 

Rodney M. Hewick, et al. 


Serial No. : 

07/800,364 

Art Unit: 1814 

Filed : 

November 26, 1991 

Examiner; K. Furman 

For : 

DNA ENCODING AND METHODS • 
FOR PRODUCING BMP-8 PROTEINS 

—. - 

September 8, 1995 




Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 

LETTER 

Enclosed is a certified copy of PCT/US91/03388. 


Respectfully submitted, 



Attorney for Applicants 
(617) 498-8622 


Legal Affairs 
Genetics Institute, Inc. 

87 CambridgePark Drive 
Cambridge, MA 02140 



fTuwO datc 


15 MAY 1991 


PCT/US 9^r/0338 8 


UNITED STATES OF AI-OICA 

525 J57 

16 !1AY 1990 

U^aTET STATES OF AMERICA 

641,204 

15 JANUARY 1991 


SHCm I TOTAL I INOCF. 
DWmoa. CLAIM CLAIM 


ELLEN J. EAPnOS 
LEGAL- AFFAL^S 
GZtraiCS INSTITUTE, INC. 

87 CAMERITGEPARX 

CAMERIEGE, MASSACHUSETTS 02140 


BONE Ajro nrDUcnvE prctedis 


ooovrwx 

GI 5'32X-? 


xn.s i3 to certify that annexed hereto La a true 

copy of the above- Identified Internatio ^ PP 
cation aa originally filed and any correctioua 
thereto from the records of the United States 
Patent and Trademark Office acting as a Receiving 
‘office under Che Patent Cooperation treaty. 


By authority of the 

COMM^IO^^F ^TENTS and TRADEMARK 
Cer^ifyinq Office 
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PATENT 

Serial No.Qj.l^>Cjjik}j Doc. No.^Z_t?ZS2>4_ Atty/Sec_<5^Z^^i_ Date.^tL/3_ J^/'S'l 

Inv^nr^r HUi'lCX <>/' /?-/ ___ “ ’ 


Inventor 
Title 


The following has been receive^n the U.S. Patenr-and Trademark on the date stamped hereon. 


-pp. Spec.,_ciaims Abstract 

-pp. Sequence ID Listinfi/Compiitc r Diskette 

-pp. Statement re Sequence IDJ 

-pp. Declaration/Power of i 

-shts. Infornial/Formal Dr^ 

-pp. Assignment & Fee 

-pp. E.xtension of Time & 

-pp. Information Disclosure . 

with PTO-1449and _ 



-pp. Preliminary Amendment 

-pp. Amendment/Response 

-pp. Declaraxion/Exhibits . 


•PATENT ^ — 

Serial No 
Inventor 
Title 



^-PP- Transnfittal'L^ttcr (triplicate) 

— pp. AppealjlBrief (triplicate) 

;siie Fee « 

^ fotice of Appeal &: Fee 

The Patent and Trademark Office is respectfully requested to place its stamp on this postal card 
and place it in the outgoing mail. 

Respectfully, 

Genetics Institute, Inc. 

Express Mail Label No.__ 


The following has been receive'^ln the U.S. Patent and Trademark on th^at^ampe^hereon. 


-pp. Spec.,__claims (!-_),__ Abstract 

-pp. Sequence ID Listing/Computer Diskette 

— -PP- Statement re Sequence ID Listing 

-pp- Declaration/Power of Attorney 

— -shts. Informal/Formal Drawings 

-pp- Assignment & Fee 

-pp. Extension of Time & Fee (duplicate) 

-PP- Information Disclosure Statement & Fee 

with PTO-1449 and references 


Preliminary- Amendment 
A mend ment.'^R espouse 
Declaration/Exhibits_ 


-pp 

-PP 

-PP 

-PP 

-pp, 

_Issue Fee 

— Notice of Appeal & Fee 


Transmittal Letter (triplicate) 
Appeal Brief (triplicate) 


-- vt. 

lpn.i} j and r(>,rhf}^^ 


The Patent and Trademark Office is respectfully requested to place its stamp on this postal card 
and place it in the outgoing mail. 

Respectfully, 

Genetics Institute, Inc. 


Express Mail Label No.. 








CERTIFICATE oF EXPRESS MAILING 
Express Mail Label No. RB79396561211S 
Date, of Deposit /99.^ 


/ hereby certify that this corrcsphr^ence is being deposited with the XJ,S. Postal 
Service as ^Eixpres^if service under37 CFR %L10in an envelope addressed 
to Honorable Cot^tiis^ner of Patents and Ttademarks, Washington, D.C. 2023J, 
on the date of (Lpositjas indicated above. 



^ Gr 5182A 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


Art Unit: 1814 

Applicant: Rodney M. Hewick et al. 

Serial No.: 07/800,364 

Filed: November 26, 1991 

For: DNA ENCODING AND METHODS 

FOR PRODUCING BMP-8 PROTEINS 


Examiner: K. Furman 

Issue Batch: L54 

Date of Allowance: May 15, 1995 


August 11, 1995 
Hon. Commissioner of Patents 
and Trademarks 
BOX ISSUE FEE 
Washington, D.C. 20231 


SUBMISSION OF ISSUE FFF. 


Applicants submit herewith authorization and appropriate forms PTOL-85b and PTOL- 

85c for charging the Issue Fee and any other fees that may be due in this case to Deposit 
Account No. 07-1060. 

As indicated in the Notice, the deadline for submitting the Issue Fee is August 15, 1995. 
This response should therefore be deemed timely filed. 


Respectfully submitted. 



LEGAL AFFAIRS 
GENETICS INSTITUTE, INC. 
87 CambridgePark Drive 
Cambridge, MA 02140 
Telephone: (617) 498-8622 
Telefax: (617) 876-5851 


(S> 


/ 


PART B—ISSUE FEE TRANSMITTAL 


WSr/?UCT/OWS; This form should be Uocd for transmitting the ISSUE FEE. Blocks 2 through b snould be completed where approoriate 
correspondence including the Issue Fee Receipt, the Patent, advance orders and notification of maintenance fees will be mailed to addressee 
■pcc o'^’®™'ise. by: (a) specifying a new correspondence address in Block 3 below; or (b) providing the PTO with a separate 

FEE ADDRESS for maintenance fee notifications with the payment of Issue Fee or thereafter. See reverse for Certificate of Mailing ^ 


1. CORRESPONDENCE ADDRESS 


2. INVENTOR{S) ADDRESS CHANGE (Complete only if there is a change) 
^VENTOR'S NAME ^ 


Street Address 


LEGAL .AFFAIRS .C'EPT. 
GENETICS INSTITUTE, INC. 
87 CANBRIDGEPARK; t:.R„ 
l I DgL , NA 021*40 


1SM2/051.5 


City, State and ZIP Code 


CO-INVENTpR'S NAME 


Street Address 


City. State and ZIP Code 


(m Check if additional changes are on reverse side 


SERIES CODE/SERIAL NO. 


FILING DATE 



3. Correspondence address change (Complete only if there is a change) 


. For printing on the patent front 
page, list the names of not more than 
3 registered patent attorneys or agents 
OR, alternatively, the name of a firm 
having as a member a registered 
attorney or agent. If no name is listed, 
no name will be printed. 


Ellen J. Kapinos 
Thomas J. DesRosier 


DO NOT USE THIS SPACE 


5. ASSIGNMENT DATA TO BE PRINTED ON THE PATENT (print or type) 


(1) NAME OF ASSIGNEE: 

Genetics Institute, Inc. _ 

(2) ADDRESS: (CITY & STATE OR COUNTRY) 

Cambridge, Massachusetts 02140 


U.S.A. 


A. □ This application is NOT assigned. 

S Assignment previously submitted to the Patent and Trademark Office. 

□ Assignment is being submitted under separate cover. Assignments should bo 
directed to Box ASSIGNMENTS. 

PLEASE NOTE: Unless an assignee is identilied in Block 5, no assignee data will appear on the patenl. 
Inclusion of assignee data is only appropriate when an assignment has been previously submitted to the 
PTO or is being submitted under separate cover. Completion of this form is NOT a substitute for filing 
an assignment. 




6a. The following fees are enclosed: 

Kl Issue Fee (S Advance Order - # of Copies _ 

_6b. The following fees should be charged to: 

DEPOSIT ACCOUNT NUMBER _ 07-1060 _ 

(ENCLOSE PART C) 

CD Issue Fee D Advance Order - # of Copies_ 

CD Any Deficiencies in Enclosed Foes 
The COMMISSIONER OF PATENTS AND TRADEMARKS is 
requested to apply the Issue Fee t o thyLapplic ation identilied above. 
(Authqr^e^Signature) ^ [(Date) 

0/,,/qc- 

J - fr - D.esRo sl^-r-^- ^ w 95 

Nutt, the Issue Foe wm not be accepted Irom anyone other than iho 
applicant; a registered attorney or agent; or the assignee or other party 
in Interest as shown by the records of Iho Patenl and Trademark Oflico. 

Vice President and Chief Patent Counsel 
>1E :jr f/,A'UNX; ON RF\€RSE 


PTOL*85B {REV.12-93)(0651-0033) 










Certificate of Mailing 


I hereby certify that this correspondence is being deposited with the United States Postal 
Service with sufficient postage as first class mail in an envelope addressed to: 

Box ISSUE FEE 

Commissioner of Patents and Trademarks 
Washington,.D.C. 20231 


on 


August 11. 1995 


(Date) 



Note: If this certificate of mailing is used, it can only be used to transmit the Issue Fee. 
This certificate cannot be used for any other accompanying papers. Each additional 
paper, such as an assignment or formal drawing, must have its own certificate of mailing. 


Burden Hour Statement: This fomi is estimated to take .2 hours to complete. Time will 
vary depending upon the needs of the individual case. Any comments on the amount of 
time you are required to complete this form should be sent to the Office of Information 
Systems. Patent and Trademark Office, Washington, D.C. 20231, and to the Office of 
Information and Regulatory Affairs, Office of Management and Budget, (Project 0651- 
0033), Washington, D.C. 20503. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner of Patents and Trademarks. Box Issue Fee 
Washington, DC 20231. 


REVERSE PTOL-85B (REV. 12-93)(0651-0033) 

i 


PART C—CHARGE TO DEPOSIT ACCOU 


1. CX3RRESPONDENCE ADDRESS 


t. E A i. _ A F F A IR S D E P T . 

ENi: i" J 1?S i: iMS 1 I T Lf TF .. INC.. 


1 SERIES CODE/SERIAL NO. 

FILING DATE 

TOTAL CLAIMS 

1 

EXAMINER AND GROUP ART UNIT 

DATE MAILED 

1 


-‘ ■'] ^- * 



1 First Named 
} Applicant 





TITLE OF ‘ ‘ 



_ is f 



Invention 



ATTY'S DOCKET NO. 

CLASS-SUBCLASS 

BATCH NO. 

APPLN. TYPE 

SMALL ENTITY 

FEE DUE 

DATE DUE 




DO NOT USE THIS SPACE 


2a. The following lees are enclosed: 

O Issue Fee O Advance Order - # of Copies 
2b. The following fees should bo charged to; 

DEPOSIT ACCOUNT NUMBER 07 — 1060 


■-A. Issue Fee X) Advance Order • 
-J Any Deficiencies in Enclosed Fees 


# of Copies - 


The COMMISSIONER OF PATENTS AND TRADEMARKS is 
requested to apply the Issue Fee Jlp the application identified above. 


(Authorize 


ire } 


Xhc^m a -s- J -. De c-Ro^ 



NOTE; The Issue Fee will not bo acc^ted from an\^ne other than the 
applicant; a registered attorney or agent; or the assignee or other party 
in Interest as shown by the records of the Patent and Trademark Office 

?. TRANSMIT THIS FORM V/ITH PART B WHEN AUTFiORIZiNG USE O^A DEf4)sfr^\CC0UN^ ^ 


Patent Counsel 


PTOL-85C (REV. 12-93H0651-0033) 



PATENT / 

Serial No. / / / 

Inventor -^gj ^ ^ Atty/Sec__^/g^ 

TfrU /D^a. -^—>Ma-!.4.<L_SjtL_A/ ~/~h'- 


-pp.Spec,._claims (!._),_ Abstract „„ p , . 

-PP- Preliminary Amendmenr 

-PP- Amendment/Response 

-PP- I^eclaration/Exhibits. 


—/,— /\Dscract 

-PP- Sequence ID Listing/Computer Diskette 

PP- Statement re Sequence ID Listing 

-PP- Declaration/Power of Attorney 

-shts. Informal/Formal Draivings 

-pp. Assignment & Fee 

pp. Extension of Time & Fee (duplicate) 

-pp. Information Disclosure Statement & Fee 

with PTO-H49 and_references 


-pp. Transmittal Utter (triplicate) 

—-pp. Appeal Brief (triplicate) 

Issue Fee 

' — I^once of Appeal & Fee 


™s.«ed p„„ 

Respectfully, 

Genetics Institute, Inc. 


Express Mail Label No. MS).9.3S^S./.dJiS 


PATENT / ^ X /c 

Serial No. Doc. Atty/Sec_fe^/-^-^ 

Inventor ^ X- 




Title 

- _ i -n- . j_1, crumned hereoi 


, ^,,e,..,c patent and Trademark on the date stamped hereon. 

The following has been received in the U.b. 1 atent aiio 

_pp. Spec., —claims (l-_),— Abstract 

_pp. Sequence ID Listing/Computer Diskette 

_pp. Statement re Sequence ID Listing 

_pp. Declaration/Power of Attorney 

_shts. Informai/Formal Drawings 

_pp. Assignment &C Fee 

_pp. Extension of Time & Fee (duplicate) 

_pp..Information Disclosure Statement & Fee 

with PTO-1449 and-references 

The Patent and Trademark Office is respectfully requested to place its stamp on this postal card 

and place it in the outgoing mail. 

^ Respectfully^ 

Genetics Institute, Inc. 


_pp. Preliminary Amendment 

_pp. Amendment/Re sponse 

_pp. Deciaratioi 

__pp. Transit 

_PP- ApP^'' 

l_ Notice of AppJ 



Express Mail Label No. 




CERTIFICATE OF MAILING 

Date of Deposit ■ '< 

/ hereby certify that this correspondence is being deposited with the U.S, Postal Service 
as Jirst class mail under 37 CFR §/.5 in an envelope addressed to Honorable 
Commissioner of Patents and Trademarks, Washington, D.C. 2023}, on the date of 
deposit as indicated above. 

'' GI5182A 

IN THE UNITED STATES PATENT AND TRADEMARK OFFTrF. 

Rodney M. Hewick, et al. 

07/800,364 Art Unit; 1814 

November 26, 1991 Examiner; K. Furman 

DNA ENCODING AND METHODS —' 

FOR PRODUCING BMP-8 PROTEINS 


Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 


Applicants 
Serial No. 
Filed 
For 

July 26, 1995 


PETITION UNDER 37 C.F.R. §1.84fhl 
Sir; 

In accordance with the provision of 37 C.F.R. § 1.84(b), Applicants hereby Petition the 
Commissioner to accept and consider the attached Photograph (Figure 1) in the above-identified 
application. The Applicants are submitting in triplicate the photograph developed on double 
weight photographic paper. 

Applicants respectfully request that the Petition fee under 37 C.F.R. § 1.17(h) for One 
Hundred Thirty Dollars ($130) be charged to our Deposit Account No. 07-1060. Three copies 
of this Petition are enclosed for bookkeeping purposes. 

SUBMITTED IN TRIPLICATE 

Respectfully submitted, 


r. • -7 

Oate_ ■' ' ■ _ -< <<,■■'_• /■ 

Ellen J. Kapihos 
Reg. No. 32,245 
Attorney for Applicants 
(617) 498-8622 

Legal Affairs 
Genetics Institute, Inc. 

87 CambridgePark Drive 
Cambridge, MA 02140 




FIGURE 1 


52 Standard 



14.4 


PATENT 

Serial No. C:rJ'cQ.C.,.SM‘1 Doc. No, SIBAA _Atty/Scc . ^A./z). Dace Uf/.yjj, A' 

Inventor M''''h7-r/ / A/i _ A.t.jLr..L ___ ___ 

The following hns been received in the U.S. Pntent and Trademark bn the date stamped hereon. 


-pp. Spec.,_claims {I -..._)_Abstract 

-pp. Sequence ID Listing/Compiiter Diskette 

-pp. Statement re Sequence ID Listing 

_pp. Deciaration/Power of Attorney 

-shts. Informal/FormnI Drawings 

_pp. Assignment Fee 

-pp. Extension of Time & Fee (duplicate) 

PATENT 

Serial No.C:“^^Q,.3 Z.YDoc. No.^2&AA Arrv/Scc dA /Ar 


-pp. Preliminary .Anicndmeiu 

-pp. Amendment/Responsc 

-pp. Deelaration/Exhibits_ 

-pp. Transmittal Letter (triplicate) 

-pp. Appeal Brief (triplicate) 

_Issue Fee 

_ Notice of Appeal Sc Fee 


Date 

The ft II • , . 

riKfollow.ng has been received in the U.S. Patenr and Tr H. L . 

_ , on the dare scamped hereon. 

-claims Ab.strn 


Title 


.its stamp on this postal card 


Inc. 


-pp. Sctitiencc ID Listing/Computc^ '’'■'■‘'"""’•■’'■>':^f’c>ndmciu 

-pp. Statement re Sec|Licnce ID Li>^ ;^l^'''”c''idmcnt?Rospon.sc 

-pp. Decl.aration/P<,wcr of Atto.^*^ --^lll^eclararion/E.xhibits 


■ - iil’ts. Informal/Formal Dr.iwin 

-pp. Assignment & Fee 

pp. F.xtcnsion of Time &: Fee (dll' 

- - _ pp. Information Disclosure Statemen? 
with PT0.1449 and_references 







Vansmirral Lerrer frriplicate) 
ppcal Brief (rriplicare) 

r 

of Appeal Fee 


03 J,- ro 


The Patent and Trademark Office is r ^ ^^ k/7l!/zyy7,y7/, / 

-iKl place ir in the onrgoing mm, 


Express Mail Label No. 


Id od dra 

Respeer fully, 

Generics Insritiirc, Inc. 

AU'{7 / 



' yy 



.'Vy-U 

■5y»',vV; :-7/5 


CERTIFICATE OF FACSIMILE TRANSMISSION 

Date of Transmission_ 

Telefax No. (703) 308-42 



CERTIFICATE OF MAILING 

Dau»(Deposit_ ^//// ?/ /f9 T 

/ /' 


I hereby certify that this correspondence is being facsimile transmitted to I hereby certify that this correspondence is being deposited with the 
the U.S. Patent and Trademark Office on the date indicated above. U.S, Posul Service as first class mail under 37 CFR §1.8 in an 

envelope addressed to Honorable Commissioner of Patents and 
Trademarks, Washington, D.C, 20231, on the date of deposit as 
indicated above. 

GI 5182A 




IN THE IJNTTF.n STATRS PATF.NT AND TRAT)KMAT!K OFFirF. 


Applicants 
Serial No. 
Filed 
For 


July 26, 1995 


Rodney M. Hewick, et al. 

07/800,364 Art Unit: 1814 

November 26, 1991 Examiner; K. Furman 

DNA ENCODING AND METHODS 
FOR PRODUCING BMP-8 PROTEINS 


Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 


AMENDMENT UNDER 37 C.F.R. $1.^ AND 
RESPONSE TO REQUIREMENT FOR SUBSTITUTE DECLARATION 
Sir: 


Further to the telephone conference with Examiner Furman May 17, 1995, please amend 
the application as follows: 

In the Specification : 

Page 35, line 27, after "hH38." and before DNA, insert -Clone hH38 was deposited 
with the American Type Culture Collection (ATCC), Rockwille, Maryland, under the accession 
number 69778 on March 30, 1995.— 

REMARKS 

It is understood that this amendment to reference the deposit number of clone hH38 does 
not raise any new matter issues. 


A 


USSN 07/800,364 
Group Art Unit 1814 
Filed: November 26, 1991 
Page 2 


The Notice of Allowability mailed May 15, 1995, indicates that the declaration filed 
January 24, 1992, lacks signature of the inventors. It is submitted that the declaration filed 
January 24, 1992, does include the signatures of each of the inventors. A copy of the 
declaration and the postcard are enclosed. 

It is understood, therefore, that substitute declaration is not necessary. If this 
understanding is not correct. Applicants request the Examiner to notify Applicants; 

Respectfully submitted. 


Ellen J. Kapinos,^ ^ 
Reg. No. 32,245 
Attorney for Applicants 
(617) 498-8622 


Legal Affairs 
Genetics Institute, Inc. 

87 CambridgePark Drive 
Cambridge, MA 02140 



GI 5182A 


IN THE UNITED STATES PATENT AN D TRADEMARK OFFICE 


Applicant : 
Serial No.: 
Filed : 
For : 


Rodney M. Hewick et al 

07/800,364 

November 26, 1991 

BONE AND CARTILAGE INDUCTIVE PROTEINS 


January 24, 1992 


Hon. Commissioner of Patents 
and Trademarks 
Washington, DC 20231 


RESPONSE TO NOTICE TO FILE MISSING PARTS. 
OF APPLICATION UNDER 37 C.F.R._1.53(d) 


Sir: 

In response to a Notice to File Missing Parts of Application 
under 37 C.F.R. Section 1.53(d) issued in connection ^it e 

above-identified application on January 6, 1992, Applicants he^e y 
submit their Declaration and Power of Attorney pursuant 
C.F.R. Section 1.63. 


The Declaration refers to the application's above identif 
serial number and filing date. As indicated in the Notice, 
deadline for submitting the Declaration is February 6, 1992. 


ied 

the 


Authorization is hereby given to charge the $120 (One-hundrec 
twenty dollar) surcharge under 37 C.F.R. Section 1.16(e) and any 
additional fees which may be required in this regard, and to credit 
any overpayment to Deposit Account No. 07-1060. Two duplicate 
copies of this letter are enclosed. 

Resoectfully submitted. 


I hereby certify that this correspondence is he'.*'-’ 
.'posnod with the United States Service ' 

Class mail tn an envi loc*-! addressed to Crnr 
vssioner of Patents dvjJ Tradeniarks, Washim- 
O.C. ^231, on -y >'f 




-rr- 


T 




/ ..y/ , 'z' ’ '■ 

Ellen J. Kapinos 
Registration No. 32,245 
Genetics Institute, Inc. 

87 CambridgePark Drive 
Cambridge, MA 02140-2387 
Phone.(617) 876—1170 

Fax (617) 876-5851 



• rr.rrr;nrtinr;,-;rcc i.Q hoJr- 

'l•.•t '■ ^•' '^’*‘V V*'^ Uf*:;-.;:; :■^r'::.*c Pn*,;**;| Servico ;• 
i.MbS mail in ^ip; f;r.vi:.'(>pc- arJiircssed lo r/w- 

\'iV-:>.. ■ .t uZ 




Docket No. GI 5182 


Declaration and Power of Attorney 
As a below-named inventor. I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name. 

I believe I am asaxx^ag^HakfflEEt:aaldcsalextal!xmtaK^ifx^al 5 tnne^ 

an original, first and Joint inventor (If plural names are listed below) of the subject 

matter which Is claimed and for which a patent Is sought on the Invention entitled: 


BONE AND CARTILAGE INDUCTIVE PROTEINS 


the speclflatlon of which: _ Is attached hereto. 

^ was filed on 11/26/91 as 

Application Serial No. 07/800.164 _ 

and was amended on _ —.., 

I hereby state that 1 have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information of which I am aware which is material 
to the examination of this application In accordance with Title 37. Code of Federal 
Regulations, section 1.56(a). 


I hereby claim foreign priority benefits under Title 35, United States Code, section 119 
of any foreign appllcatlons(s) for patent or Inventor's certificate listed below and have 
also Identified below any foreign application for patent or inventor's certificate having 
a filing date before that of the application on which priority is claimed: 


Prior Foreign Application(s) 

Number Country Dav/Month/Year Filed 

PCT/US91/03388 designated: 15 May 1991 


Priority Claimed 
Yes/Nb 

Yes 


I hereby claim the benefit under Title 35. United States Code, section 120 of any United 
States Appllcatlon(s) listed below and. Insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United States application in the 
manner provided by the first paragraph of Title 35. United States Code. secUon 112. I 
acknowledge the duty to disclose material information as defined Ln Title 37. Code of 
Federal Regulations, section 1.56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application: 


Application Serial No. Filina Dale 

07/525,357 16 May 1990 

07/641,204 15 January 1991 


Status 

Pend ing 
Pend ing 


^Austria, Belgium, Sw i t:r Land and L iec h ce ns c e i n 
Italy, Luxembourg, Netherlands, Sweden, Denmark, 


Germany, France, United Kingdom 
Spain, Greece, Japan, and Canad 


page 2 


Declaration and Power of Attorney 

G1 _ii82A_ 


AppUcaUons behalf before the oq ^ qq - uiarm Cserr. Reg. No. 

31.822; Ellen J. Kaplnos. Reg. Genetics Institute. Inc.. 87 

^dressaUcorxesi^nde^o^f^^^rt 617-876-1170. 

CambridgePark Drive. Cambridge, ma ^.^ledfie are true and that 

I hereby declare that ^ ?nd bdle?Se Sev«i f thf 

all statements made on informau ^^^ledge that Section lOOl of the 

r='vlSdfty‘’’o'f"hfaw«S.U^^ 

«f cnle or first inv^tor: 

Full name of soie oi ^^ 

inventor's signature - 

Cltlzenshlp 


GB 


Date; 


Rodney M - -- 

- 

lA Uoodcliffe Road— 

Residence. 

_USA_ 


Post Office address (if different) 


Jack H. Viang 

cprond toint Inventor.-- - 

Full name of seconu __^ 

inventor's signature - 

Citizenship - 


Date; 


522 Lowell Street 

Residence; 

USA _ 


Post office 


address (If different)- 


• »nior- M^Wozney.--—-- 

third iolnl invenlor. - 

Full name of inira jouit ^ 

inventor's signature; Old Bolton Road 

/ //7(//V 2 Residence. —.— - jjt o i t 

US Date; Hud?;on. MA 

CUi/.cnshlp -y— 


jdson, 
USA_ 


Post office address 


(If different)- 











GI 5182A 

Imil nanic of founli joint inventor Anchony J. Celeste 




Page 3 


-— W- w -- 

Citizenship ' 

Date / (-> v! 1 ^ 

Residence Packard St., Hudson, MA 01749 USA 

-him r ^_ 

Post Office Address (if diffeienO 

■ 

Full name of fifth joint inventor 

- 

Inventor's signature 

Cidzenshio 

Date 

Residence 

Post Office Address (if different) 

-- • - 


Full name of sixth joint inventor 


Inventor's signature 

Cidzenship 

D;^fe 

Residence 


Post Office Address (if different). 



- -V 


■ ■ ■ ■ ■ . ■> .-■■ 

’ V-'^ '•• •' ■■■ * " ■ ** 

^.;Vvg7W:V;;•■ ^ . ;■ 


.'vi-.-...- 




The following has been received in the U.S. Patent andTrademark Oh 

;y -^ pp. Spec*,_Claim._Abstract _ PP-A/ 

^ PP. Dedaration/Power of Attomev dZ j 


pp. Spec*,_Claim._Abstract 

pp. Dedaration/Power of Attorney 
ppj/edfied Statement (Small Entity) 
"Sfits* Informal Drawings 
shts. Formal Drawings 
pp. Assignment 
pp. Preliminary Amendment 
pp. Extension of Time 
pp. Information Disclosure Statement 
with PTO~1499 and_references 


_ pp. Afcndn 

_ pp. FlEZfftns 

_ pp- T^^mij 

Issue Fee 
Notice of Appe^V 
Check # 

fM r+tv 0 


pcLchr 


|;^thedat?5^ 
idmenJAMltd 
onse: c2?fd_ 


pd hereon 


, . Respectfully, 

TT/J-F- Cic-^ prvcw^' Genetics Institute. Inc. 


I - iT'- 

I '.7‘> *; VW.;V„:v,\.:-r." 

'-■..-.•n.v' V/j;."- 
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^ ■■* C..^' ■ [ ’■ T" 
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PATENT 

Serinl No.^/aa:;^^ Doc. No.^;£)Z_/i 

Inventor ^t^il -- 

, -ow.. H.„ „, 

- - — PP- iVcIiniiiiarv A|iciidn\ortr 20;f 

- Pp. ''mcnclmenr/l^e^^isc 1 rtQC 

- Pl>. Dcclamtion/ExTiifEi^ i 33 sl 
_ -* " 


At.y«=c_£tEa&_ 

'jn:b. 


: pp. Spec., _claini.s (]-_),_ Ab.srr.-icr 

-pp. Sequence ID Lisrini;/Con,purer Di.skerrc 

-pp. Sr.ircment re Sequence ID Li.sring 

■ PP- Decl.iranon/Power of Arrorney 

-- shts. lnform.il/Forni.il Drawings 

-pp. Assignment &: Fee 

pp. E.\rcnsion of Time & Fee (duplicare) 


-. pp. Transmirral l.errcfi^,|^_ 

-- pp. Appeal Brief (rriplitare^T^ 

issue F 

' of Appeal Fee 


.. -..... u, . mie .Y Fee (duplicare) _ r , . . „ 

-pp. Informarion Disclosure Srarenienr eV Fee '/pA h(YU>n'\ I’C f 

wirb PTO-H49 and_references 

The Parent and Trademark Office isr f n i^.^T|f^//7C/a 

■'"<' Pl-ce ,n„ ,s. „„ rl»c ic..» 


l--xpre,s.s Mail Label No._ 


ILS 

Respecrfujly, 

Generics insriture, Inc. 


nip on this postal card 


rM'o-t/ c-j 
lyriil 






UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 


Address: COMMISSIONER OF PATENTS AND TRADEMARKS. 
Washington. O.C. 20231 


SERIAL NUMBER 


FlUNG DATE 


FIRST NA?vtED APPLiC.'s *1 


i A rr jRNEY DOCKET HO 


1 

I 




ART '.NilT 


1 ' v^AS.KJ' 


-?'/ 



A 





1. This communication is responsive to .. fJ , '/ >'_ 

2. Q^AH the claims being allowable. PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 

herewith (or previously mailed), a Notice Of Allowance And Issue Fee Due or other appropriate communication will be sent in due 
course. 

3. The allowed claims are_ / . c _ ^ 

4. □ The drawings filed on___are acceptable. 

5. ^^Acknowledgment is made of the claim for priority under 35 U.S.C. 119. The certified copy has [_} been received, been 

received. („] been filed in parent application Serial No__ filed on __ 

6. Q Note the attached Examiner's Amendment. 

7. DJ^Note the attached Examiner interview Summary Record, PTOL-413. 

8. Q Note the attached Examiner’s Statement of Reasons for Allowance. 

9. □ Note the attached NOTICE OF REFERENCES CITED, PTO-892. 

10. □ Note the attached INFORMATION DISCLOSURE CITATiON, PTO-1449. 


PART II. 

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE THREE MONTHS 
FROM THE “DATE MAILED” indicated on this form. Failure to timely comply will result in the ABANDONMENT of this application. 
Extensions of time may be obtained under the provisions of 37 CFR 1.136(a). 


1. Ca^Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION. PTO-152, which discloses that Vhe'oath 

or declar^n is deficjent. A St^TITUTE OATH OR DECLARATION IS REQUIRED, .y' . .-V. ^ ^ 

2. [S' i\4Ul^T^fCfAkE t>iE tJ^AWING CHANGES INDICATED BELOW IN THE MANNER SET FORTH ON THE REVERSE SIDE 

OF THIS PAPER. 


a. Ca^Dra\yin^ informalities are indicated on the NOTICE RE PATENT DRAWINGS, PTO'948, attached hereto or to Paper No 
--CORRECTION IS REQUIRED. 


b. D The proposed drawing correction filed on , 
REQUIRED. 


has been approved by the examiner. CORRECTION IS 


c. □ Approved drawing corrections are described by the examiner in the attached EXAMINER'S AMENDMENT CORRECTION IS 

REQUIRED. 

d. □’'^Formal drawings are now REQUIRED. - 


Any response to this letter should include in the upper right hand corner, the following information from the NOTICE OF ALLOWANCE 
AND ISSUE FEE DUE: ISSUE BATCH NUMBER, DATE OF THE NOTICE OF ALLOWANCE. AND SERIAL NUMBER. 

_ Noiice o( Informal Application, PTO-152 
_ Notice re Patent Drawings, PTO-948 
_ ^sting of Bonded Draftsmen 
if^Other /-I -'• 


Attachments: 

_ Examiner's Amendment 

>^xaminer Interview Summary Record, PTOL* 413 
_ Reasons for Allowance 
_ Notice of References Cited, PTO-892 
_ Information Disclosure Citation. PTO-1449 


KEITH C. FURMAN 
PRIMARY EXAMINER 
GROUP 1800 


PTOL-37 (REV. 11-88) 


USCOMM-OC 89-3615 






UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address; Box ISSUE FEE 

COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 


r 

E Gi A' l.._ A l"-^* F A [ i ■'* C' E P 1 . 

GiFNE'T IC:A ]. NST T T! J T F. INC 
CPPhP y FAFF {A<. 

c: A H p j: d r;i f. , Fi a o 21 -i- 0 


1 8M2/05 1 A~1 


NOTICE OF ALLOWANCE 
AND ISSUE FEE DUE 


D Note attached communication from the Examiner 
D This notice is issued in view of applicant’s communication filed 


SERIES CODE/SERIAL NO. 

• FILING DATE 

TOTAL CLAIMS 

EXAMINER AND GROUP ART UNIT 

DATE MAILED 







First Named 
Applicant 



.i ^ ‘ ■ T 

■■If - 



INVENTION 

c Mr-i 1;: I 'i j,;;:. Y pQp Pf.‘'jf li n ' i p.-: ’ 

' !■ • i ■ i N V 1 :. I ■■ / 



ATTY’S DOCKET NO. 

CLASS-SUBCLASS 

BATCH NO. 

APPLN. TYPE 

SMALL ENTITY 

FEE DUE 

DATE DUE . 





i . J .t.. "f =, : 


’ i L . ' 

i;’ .■ 

+ ■ .! !l, • i ’ 



THE APPLICATION IDENTIFIES ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. 

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS 
APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD CANNOT BE EXTENDED. 


HOW TO RESPOND TO THIS NOTICE: 

I. Review the SMALL ENTITY Status shown above. 

If the SMALL ENTITY is shown as YES, verify your 
current SMALL ENTITY status: 

A. If the status is changed, pay twice the amount of the 
FEE DUE shown above and notify the patent and 
Trademark Office of the change in status, or 

B. If the Status is the same, pay the FEE DUE shown 
above. 


If the SMALL ENTITY is shown as NO: 

A. Pay FEE DUE shown above, or 

B. Fiie verified statement of Small Entity Status before, or with, 
pay of 1/2 the FEE DUE shown above. 


II. Part B of this notice should be completed and returned to the Patent and Trademark Office (PTO) with your ISSUE FEE. 
Even if the ISSUE FEE has already been paid by charge to deposit account, Part B should be completed and returned. 

If you are charging the ISSUE FEE to your deposit account, Part C of this notice should also be completed and returned. 


III. All communications regarding this application must give series code (or filing date), serial number and batch number. 
Please direct all communication prior to issuance to Box ISSUE FEE unless advised to contrary. ^ 


IMPORTANT REMINDER: Patents Issuing on applications filed on or after Dec. 12, 1980 may require payment of 

maintenance fees. It Is patentee’s responsibility to ensure timely payment of maintenance 
fees when due. 


PTOL-85 (REV. 12-93) (0651-0033) 


3. YOUR COPY 








•>3ITE8<^ 


UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS.^ 
- ' Washington, D.C. 20231 


1 SERIAL NUMBER J 

1 FILING DATE | 

FIRST NAMED APPLICANT 

ATTORNEY DOCKETT NO. 


EXAMINER 


ART UNIT 


DATE MAILED: 

EXAMINER INTERVIEW SUMMARY RECORD 


All participants (applicant, applicant's representative, PTO personnei): 


( 1 ). 

( 2 ). 


r/L .. 






... 


■ . 

" 7.1 


(3) . 

(4) - 


Date of interview . 




Type: P^elephonic □ Personal (copy is given to □ ^iicant □ applicant’s representative). 
Exhibit shown or demonstration conducted: □ Yes □ No. If yes, brief description:- 


PAPER NUMBER 


■a 


- -- ^ — 

Agreement Q^as reached with respect to some or all of the claims in question. □ was not reached. 

Claims discussed:- j --- 

Identification of prior art discussed:_--- 


Description of the general nature of what was agreed to if an agreement was reached, or any other comments: 










(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render the claims allowable must be 
attached. Also, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be attached.) 


0^1. It is not necessary for applicant to provide a separate record of the substance of the interview. 

Unless the paragraph below has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION IS NOT 
WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW (e.g., items 1-7 on the reverse side of this form), if a response to the last Office 
action has already been filed, theaapplicant is given one month from this interview date to provide a statement of the substance of the interview. 


^ 2. Since the examiner's interview summary above (including any attachments) reflects a complete response to each of the objections, rejections and 
requirements that may be present in the last Office action, and since the claims are now allowable, this completed form is considered to fulfill the 
response requirements of the last Office action. Applicant is not relieved from providing a separate record of the substance of the interview unless 
box 1 above is also checked. / 

PTOL-413 (REV. 2 -93) Examiner^Signature 















Dau of . .:? V/f^7>fc/hx No.JJOSJM,^ DoleofDcpuA ^■ 






^ 7—-—-_ 

‘ hereby certify ihcu6xUcorrexpo,ulence Is being ficeimlle,ram,nU,ed I hereby eerrlfiftii^, Otis coen^n.^ ... . 

u, ^ os,„ „«, 

- - Trademarks. 

7 ■‘^lJ^‘‘’“>/‘‘/^tasind}caiedabove. 









OF PATENTS AND TRADEMARKS 


GI5182A L 

HONORABLE COMMISSIO, 

WASHINGTON, D.C. 20231 
ATTN: Application Processing Division 

Special Processing and Correspondence Branch 


SIR; 




SERIAL NO.: 07/800,364 
FILED: November 26, 1991 
GROUP ART UNIT; 1814 


In re application of: Rodney M. Hewick et al. 

Entitled; DNA ENCODING AND METHODS FOR PRODUCING BMP-8 PROTEINS 

i, „ ,, .ppu..,™, -n,. f„„„wi,.s ch,.k,=d u.™ 

( ) . A P«..ion fo, E,. e,„on of Ttao for hon,ho i, h.,oty o„d.. o„,„ gi.lSOf,) .„d .ho fee i, oalr,,.,,.. 



(X , Ko _ foo ,, r,o«; ,o_„ 

SUBMITTED IN TRIPLICATE ' 


Respectbilly submitted. 



Attorney of Record 
legal AFFAIRS 
GENETICS INSTITUTE. INC. 
87 CambridgePark Drive 
Cambridge, Mas-saebusetts 02140 
Telephone: (617) 498-3C22 
Facsimile: (617) 876-5851 
Dated; January 30, 1995 











Dale o/Ttwumh$lo, /l. CERTIPJCATE of awung 

'^^'"‘"''‘.p.C. 2023 l.„^.j "««!</ Thxdetnartis. 

^daut of deposit as indicaud above. 



Applicants 


GI 5182A 
omr. 

Rodney M. Hewick, et al. 


Serial No. 

Filed 

For 

January 30, 1995 


07 / 800.364 

November 26, 1991 


DNA encoding and METHOnQ 

tor PRODUCING BMP-ShnS 


Art Unit: 1814 
Examiner: K. Furman 


Hon. Commissioner of Patents 
Trademarks 

Washington, D.C. 20231 


Sir: 


AMENDmpivt 


■o «.e Advisor Acdon .nailed Nove.,„ 3 ,994 a d . 
conference wi,h Exn.niner Funnan danuary 5. ,995. 

In jhe Clnimo - application as follows: 

Cancel claims 6, 9, 13. 16-19. 26-33 and 35. 


amendment) An isolated 


DNA 




^12tjp_consistinp nf 


fcomprisingj 



USSN 07/800.364 
Group Art Unit 1814 
Filed: November 26, 1991 
Page 2 

£a) the nucleotide sequence set forth in SEQ ID NO: 13 [from] comprising nucleotide 
#8 to ^850 : and 

nucleotide sequences which encode the amino acid sequence comprising amino 
acid #-139 to nUl of SEQ ID NO: 14 . 

8. (third amendment) An isolated DNA sequence selected from the group consistinE of 
[comprising] 

the nucleotide sequence set forth in SEQ ID NO: 13 [from] comprising nucleotide 
itm to #850 : and 

(h) nucleotide sequences which encode the amino acid sequence comprising amino 
acid #4 to #142 ofSEQIDNO:14 . 


REMARKS 

Reconsideration of the application and entry of the amendments is requested. Claims 6, 
9, 13, 16-19, 26-33 and 35 have been deleted in order to advance prosecution. By deletion of 
these claims, Applicants do not acquiesce in the outstanding rejections and reserve the right to 
pursue the subject matter of these claims in one or more continuing applications. 

Claims 7 and 8 and 14 and 15 dependent thereon have been amended to include 
degenerate sequences as suggested by the Examiner. Basis for this amendment appears on page 
6, lines 1-5 and 25-28 and page 10, lines 19-29. Claims 7, 8, 14 and 15 remain in the 
application and are set forth in attached Appendix A. 


USSN 07/800,364 
Group Art Unit 1814 
Filed: November 26, 1991 
Page 3 

In view of the above, it is submitted that the claims as amended are in condition for 
allowance, Reconsideration of the rejections and objections is requested. Should the Examiner 
believe that a telephone interview would assist in clarifying any remaining issues, Applicants 

respectfully invite the Examiner to call the undersigned attorney at the telephone number 
provided below. 

Respectfully submitted. 


Date 


r'. - 


/f96 


.7 


Ellen J. Kapinos^^' 
Reg. No. 32, 

Attorney for Applicants 
(617) 498-8622 


Legal Affairs 
Genetics Institute, Inc. 

87 CambridgePark Drive 
Cambridge, MA 02140 



APPENDIX A 


7. An isolated DNA sequence selected from the group consisting of 

(a) the nucleotide sequence set forth in SHQ ID NO: 13 comprising nucleotide #8 to 
/i'SSO; and 

(b) nucleotide sequences which encode the amino acid sequence comprising amino 
acid #-139 to #142 of SEQ ID NO: 14. 


8. An isolated DNA sequence selected from the group consisting of 

(a) the nucleotide sequence set forth in SEQ ID NO: 13 comprising nucleotide #434 
to #850; and 

(b) nucleotide sequences which encode the amino acid sequence comprising amino 
acid #4 to #142 of SEQ ID NO: 14. 


14. A host cell transformed with the DNA of claim 7. 


15. A host cell transformed w'ith the DNA of claim 8. 





Date 


Ll3± 


PATENT 

Serial No. Doc. No, _ 

Inventor \&/euJic)f^ vLh _ _ 

Title J>NJ^ fc-naxii'nq f^tnd (\AiiUno d^ fz: ? r Aj^odJCinCi^ 

SAIP' 0 ^ 

The following has been received in the U.S. Patent and Trademark on the date stamped hereoi 


pp. Spec.,_claims (1*_),_Abstract 

pp. Sequence ID LIsting/Compurer Diskette 

pp. Statement re Sequence ID Listing 

pp. Deciaration/Power of Attorney 

shts. Informal/Formai Drawings 

pp. Assignment & Fee 

pp. E.xtension of Time & Fee (duplicate) 

. pp. Information Disclosure Statement &C Fee 
with PTO-1449 and_references 


_ppJ!*^iminary Amendment 

. ^ pp. Amendment/Response 
_pp. Declaration/Exhibits_ 


_L pp. Transmittal Letter (triplicate) 

_pp. Appeal Brief (triplicate) 

_Issue Fee 

_Notice of Appeal & Fee 


The Patent and Trademark Office is respectfully requested to place its stamp on 
and place it in the outgoing mail. 


this po: 


patent^ 


Respectfully, 

Genetics Institute, Inc. 


In 


DateJrL3/-‘?5 

. 


-PPSpec.,__clain,s(l. , 

- pp. Sequence ID 

- pp. Statemenr re . ' 

- PT Decinrat,on/Power of A.o„,e/ 
-^hrMnfor,na;/Forn,alDra..,„g, 

- pp. Assignment &: Fee 

-'■efereiices 


iT T 

'’{S'liendniti^Respc 

■ ~ ~ PP-’^^mitrall 
-pp. 

Issue Fee 


Icnd/lS 


JO use 
fhibits _ 


Scare) 



Eto Mall Label No 

Cm. cf 
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UNITED STATES DEPAftTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington. O.C. 20231 


(!) 


SERIAL NUMBER 


FILING DATE 


FIRST NAMED APPLir.A?yT 


07/500,364 


11/26/91 


HEUilCK. 


i 


OOC*- . ‘ 

^R.. 1U52A 


15H2/1105 


LESAL AFFAIRS DEFT. 

GENETICS INSTITUTE, INC. 
57 CAMBRIDGEPARK DR, 
CAMBRIDGE, MA 02140 






■ Below Is B comtnunlcBtlon from the EXAMINER In charge of this application 
COMMISSIONER OF PATENTS AND TRADEMARKS 


jH )i il it 

!i7 

Oil 


ADVISORY ACTION 


□ THE PERIOD FOR RESPONSE: 
3) □ is extended to run_ 


T 

By DG 


^ ' 

11/05/94 

i: 

bl 


. or continues to run _ 


. from the date of the final rejection 






b) □ expires three months from the date of the final rejection or as of the mailing date of this Advisory Action, whichever is later. In no 
event however, will the statutory period for the response expire later than six months from the date of the final rejection. 

Any extension of time must be obtained by filing a petition under 37 CFR 1.136(a), the proposed response and the appropriate fee. 
The date on which the response, the petition , and the fee have been filed is the date of the response and also the date for the 
purposes of determining the period of extension and the corresponding amount of the fee. Any extension fee pursuant to 37 CFR 
1.17 will be calculated from the date of the originally set shortened statutory period for response or as set forth in b) above. . 

Appellant's Brief is due in accordance with 37 CFR 1.192(a). 

iZf Applicant's response to the final rejection, filed _ has been considered with the following effect, but it is not deemed 

to place'the application in condition for allowance; 

^ ■ n proposed amendments to the claim and /or specification will not be entered and the final rejection stands because: 

a. Q There is no convincing showing under 37 CFR 1.116(b) why the proposed amendment is necessary and was,nofearlier 

presented. > ‘ 

b. n They raise new issues that would require further consideration and/or search. (See Note). 

c. n They raise the issue of new matter. (See Note). 

d. O They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal. 

e. □ They present additional claims without cancelling a corresponding number of finally rejected claims. 


NOTE: 


2. [pf Newly proposed or amended rJaimg ^ would be allowed if submitted in a separately filed amendment cancelling 

the non-allowable claims. 

3 , Upon the filing an appeal, the proposed amendment will be entered Q will not be entered and the status of the claims will 
be as follows: 


Claims allowed: _ 

Claims objected to:. 
Claims rejected:_ 


6 1% 


However; 

Applioa^ response has overcome the 


following rejection(s): ^Jj 

- 7 —:- 7 — /' 



O The proposed drawing correction Q has Q has not been approved by the examtnef. ^ ^ ^ oci ■/ 


^ ^hhcfurman 

»" //& T. PRIMAHY EXAMINER 

GROUP 1800 


^_ 

PTOL.303(R^V.5.89^^^^^^ 








(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render the claims allowable must be 
attached. Also, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be attached.) 

□ 1. It is not necessary for applicant to provide a separate record of the substance of the Interview. 


Unless the paragraph below has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION IS NOT 
WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW (e.g,, items 1 -7 on the reverse side of this form). If a response to the last Office 
action has already been filed, then applicant Is given one month from this interview date to provide a statement of the substance of the interview. 


□ 2, Since the examiner’s interview summary above (Including any attachments) reflects a complete response to each of the objections, rejections and 
requirements that may be present in the last Office action, and since the claims are now allowable, this completed form Is considered to fulfill the 
response requirements of the last Office action. Applicant is not relieved from providing a separate record of the su^ance of the interview unless 
box 1 above is also checked. ^ 




PTOL-413 (REV. 2 -93) 


Examiner's Signature 


aprlicant;.s.copy 
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This is a communication from the examiner in charge o 
COMMISSIONER OF PATENTS AND TRADEMARKS 


I This application has been examined 


1 DATE MAILED: 


...CK 


! f\ / 0 '7 / -;:j 

i 

- 7 / 7 /? V/ 

UrA'c<. 


_ 0^^1s action Is made final. 


A shortened statutory period for response to this action is set to expire_month(8), ^ days from the date of this letter. 

Failure to respond within the period for response will cause the application to become abandoned. 35 U.S.C. 133 


Part I THE FOLLOWING ATTACHMENT(8) ARE PART OF THIS ACTION: 

1.0 Notice of References Cited by Examiner, PTO-892. 

3. 0^ Notice of Art Cited by Applicant, PTO-1449. 

5. □ Information on Howto Effect Drawing Changes, PTO-1474. 


2. □ Notice of Draftsman's Patent Drawing Review, PTO-948. 
4. Q Notice of Informal Patent Application, PTO-152. 

«. □ _ 


Pan II SUMMARY OP ACTION 

1. {3^Claims._ 

Of the above, claims. 
2- D Claims__ 

3. B^ialms _ 

4. [3^lalms_ 

5. n Claims_ 


_ 


( j iH r^v^/ 5 __ 

■1. 


_are pending in the application. 

are withdrawn from consideration. 

_have been cancelled. 

_are allowed. 

are rejected. 

_are objected to. 


6. [3 Ctaln^— ----. .. subject to restriction or election requirement. 

7. □ This application has been filed with Informal drawings under 37 C.F.R. 1.85 which are acceptable for examination purposes. 

8. n Formal drawings are required In response to this Office action. 

9. □ The Mrrected or sul^tute drawings have been received on-Under 37 C.F.R. 1.84 these drawings 

are □ acceptable; □ not acceptable (see explanation or Notice of Draftsman’s Patent Drawing Review, PTO-948). 

10.0 The propos^ additional or substitute sheets) of dravrlngs, filed on_ . has (have) been Dapproved by the 

examiner: □ disapproved by the examiner (see explanation). 

11. □ The proposed drawing correction, filed-.hasbeen Dapproved; □ disapproved (see explanation). 

^ *1’® ^ “Py O b®®" ^'verf O not been received 

U been filed In parent application, serlai no._; filed on_ 

13. □ appjwars to be In condition for allowance except tor formal matters, prosecution as to the merits is closed in 


has (have) been □ approved by the 





Serial Number: 07/800,364 .2 

Art Unit: 1814 

Part ill DETAILED ACTION 

1. This application contains sequence disclosures that are encompassed by the 
definitions for nucleotide and/or amino acid sequences set forth in 37 CFR §1.821(a) 
and (a)(2). However, this application fails to comply with one or more of the 
requirements of 37 CFR §§ 1.821 through 1.825 as follows: This application does not 
conform exclusively to the requirements of §§ 1.821 through 1.825. The non- 
conforming material should be deleted (§ 1.821(b)). The bovine sequence of native 
BMP-8 set forth on p. 33 in Table 4, while identified with regard to the sequence 
differences from the human homolog with respect to SEQ ID NO: 14 on p. 32 and not 
required for examination, must either be deleted or, preferably, a new Sequence Listing 
and CRF must be provided including this sequence since the sequence is actually shown 

on p. 33 of the specification. Ail sequences actually shown should be in the Sequence 
Listing. 


RESPONSE TO AFFIRMATION OF RESTRICTION REQUIREMENT 

2. Applicant's election without traverse of Group II in Paper No. 15 is 
acknowledged. 

Claims 1-5, 10-12 and 20-25 are withdrawn from further consideration by the 
examiner, 37 C.F.R. § 1.142(b) as being drawn to a nonelected invention. Election was 
made without traverse in Paper No. 15. 

While applicants state at the bottom of p. 10 of the instant amendment that 
claims 1-5, 10-12 and 20-25 have been deleted, there is no specific amendment 
directing the cancellation of these claims and it is stated at the bottom of p. 11 that the 
claims are merely "withdrawn". Clarification is requested. 

Newly submitted claim 3^directed to an invention that is independent or distinct 
from the invention originally claimed for the following reasons: The Invention of the 
instant DNAs, host cells and methods of producing BMP-8 proteins and the invention of 
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new claim 34 directed to a method for isolating a DNA sequence (separately classified 
in Class 435, subclass 6) are related as product and process of use. The inventions can 
be shown to be distinct if either or both of the following can be shown: (1) the process 
for using the product as claimed can be practiced with another materially different 
product or (2) the product as claimed can be used in a materially different process of 
using that product (M.P.E.P. S 806.05(h)). In the instant case the products can be 
used to produce the BIVIP-8 protein for use as a drug. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claim 34 is also withdrawn from consideration 
as being directed to a non-elected invention. See 37 C.F.R. § 1.142(b) and M.P.E.P. 

§ 821.03. 


OBJECTIONS/REJECTIONS WITHDRAWN 

3. The specification is objected to under 35 U.S.C. § 112, first paragraph, as set 
forth in paragraph 24 of the last Office Action, is withdrawn in view of the instant 
amendments and applicants' arguments. 

> 

The rejection of Claims 17 and 18 under 35 U.S.C. § 112, first paragraph, as set 
forth in paragraph 26 of the last Office Action, is withdrawn in view of the instant 
amendments. 

The objection to the specification and rejection of claims 9 and 18 under 35 
U.S.C. § 112, first paragraph, as set forth in paragraph 27 and 28 of the last Office 
Action, is withdrawn in view of the instant Declaration of Deposit Requirement 
including the required statements by the attorney of record. 
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The rejection of Claims 6-8, 13-16 and 19 under 35 U.S.C. § 112, second 
paragraph, as set forth in paragraph 29 of the last Office Action, is withdrawn in view 
of the instant amendments. 

The rejection of Claims 6, 9, 13 and 16 under 35 U.S.C. § 101, as set forth in 
paragraph 32 of the last Office Action, is withdrawn in view of the instant amendments 
and applicants' arguments. 


NEW OBJECTIONS/REJECTIONS 


4. The following is a quotation of the first paragraph of 35 U.S.C. § 112: 

The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and 
exact terms as to enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and use the same and shall set 
forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 9, 16, 18 and 35 are rejected under 35 U.S.C. § 112, first and second 
paragraphs, as the claimed invention is not described in such full, clear, concise and 
exact terms as to enable any person skilled in the art to make and use the same, and/or 
for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 9 and those dependent thereon are indefinite 
and/or not enabled because that deposited as ATCC #75010 and #7501 1 are 
microorganisms having numerous DNAs and it is unclear which DNA applicants are 
referring to. The specification does not enable how to make and use the broad scope of 
all isolated DNAs of the deposited microorganism because the function of such DNAs 
and the proteins encoded is not disclosed or supported with respect to how to make 
and use them without undue experimentation. Additionally, claim 18 now expectedly 
reads upon a significant number of inoperative species because those skilled in the art 
would question whether the proteins encompassed in general would have the useful 
activity of the native BMP-8 protein having the native sequence for the reasons 
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previously discussed. Broad claim may be rejected merely because it reads on a 
significant number of inoperative species when examiner sets forth reasonable grounds 
in support of his or her conclusions that the claims may read upon inoperative subject 
matter and it becomes incumbent upon applicant either to reasonably limit claims to 
approximate area where operativeness has not been challenged or to rebut examiner's 
challenge by submission of representative evidence or by persuasive arguments based 
on known laws of physics and chemistry (see In re Cook and Merioold. 169 USPQ 298 
(CCPA 1971)). 


6. The following is a quotation of 35 U.S.C. § 103 which forms the basis for all 
obviousness rejections set forth in this Office action: 

A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Subject matter developed by another person, which qualifies as prior art only 
under subsection (f) or (g) of section 102 of this title, shall not preclude 
patentability under this section where the subject matter and the claimed 
invention were, at the time the invention was made, owned by the same person 
or subject to an obligation of assignment to the same person. 


Claims 17-19, 26, 27 and 33 rejected under 35 U.S.C. § 103 as being 
unpatentable over U.S. Patent 4,886,747 of Derynck a\. (AS). Derynck (cited by 
applicants after the first action) discloses the recombinant expression of TGF-^ 
comprising culturing a cell transformed with a vector comprising a DNA encoding TGF-iff 
in operative association with expression control sequences an the recovery, isolation 
and purification of the protein encoded by the DNA from the culture media (see Example 
5). While Derynck glgj. did not disclose the DNAs or proteins of the claims, claims 17- 
19, 26, 27 and 33 are drawn to the use of a new but similar product in an old process 
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of making which is not a patentably different process because the only difference 
between the process known in the art and the claimed process is the new product of 
applicants' claimed invention which would have been expected to work in the known 
process. See In re Durden 226 U.S.P.Q. 359 (Fed. Cir. 1985) and Ex carte Ochiai. 24 
USPQ2d 1265 (BPAI, 1992). See also columns 19-21 of Kuberasampath stai. (AT) 
and col. 33 of Parsons fit fli. (which references are not required and not relied upon in 
the rejection but cited as further evidence) which further show that sequences of the 
family of proteins to which the instant sequence(s) belongs would have been expected 
to work in the known process, especially in view of the known homology between the 
members of this family and TGF-/?. 


OBJECTIONS/REJECTIONS MAINTAINED 

7. Applicant's arguments filed 1-13-93 have been fully considered but they are not 
deemed to be persuasive. 

8. The rejection of Claims 6, 13 and 17 (now Claims 6, 13, 17, 29-33 and 35) 
under 35 U.S.C. § 112, first paragraph, as the disclosure is enabling only for claims 
limited to where the DNA of the claims encodes a protein having at least the sequence 
of amino acids that is encoded by nucleotide #430 through #843 of Figure 2, as set 
forth in paragraph 25 of the last Office Action is again made and maintained . 
Applicants' arguments are on the grounds that the limitation to include all of a), b) and 
c) which form part of the nucleotide sequence of BMP-8 should be enabled and obviate 
the rejection. However, these arguments are not persuasive because this is not what 
the Examiner had set forth as being enabled and applicants have not addressed the 
Examiner's arguments with regard to why that which is now claimed should be enabled 
In spite of those arguments. Further, the sequences of the claim are not known to be 
particularly correlated with the activity of the intact protein and it has not been shown 
that a protein merely containing these portions would have the requisite activity. 
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Additionally, even if such correlation and activity were shown, those skilled in the art 
would question whether these sequences in any order would produce an active protein 
due to possible steric hindrances, improper folding and/or incorrect juxtapositioning of 
critical regions. The limitations to include molecular weight limits does not narrow the 
scope so as not to require undue experimentation since the intervening portions which 
are not in the required portions (which can be any sequence) still encompasses an 
extremely large or essentially infinite number of species combinations and includes 
regions which may be required for useful activity. Additionally, claim 1 7 now 
expectedly reads upon a significant number of inoperative species because those skilled 
in the art would question whether the proteins encompassed in general would have the 
useful activity of the native BMP-8 protein having the native sequence for the reasons 
previously discussed. 


9. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. S 103, the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 C.F.R. § 1.56 to point out the inventor and invention dates of each claim that 
was not commonly owned at the time a later invention was made in order for the 
examiner to consider the applicability of potential 35 U.S.C. § 102(f) or (g) prior art 
under 35 U.S.C. § 103. 


10. Claims 7, 8, 14 and 15 are allowed. 

11. . Applicant's amendment necessitated the new grounds of rejection. Accordingly, 
THIS ACTION IS MADE FINAL. See M.P.E.P. § 706.07(a). Applicant is reminded of 
the extension of time policy as set forth in 37 C.F.R. § 1.136(a). 

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL ACTION 
IS SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS ACTION. IN THE 
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EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS OF THE MAILING DATE 
OF THIS FINAL ACTION AND THE ADVISORY ACTION IS NOT MAILED UNTIL AFTER 
THE END OF THE THREE-MONTH SHORTENED STATUTORY PERIOD, THEN THE 
SHORTENED STATUTORY PERIOD WILL EXPIRE ON THE DATE THE ADVISORY 
ACTION IS MAILED, AND ANY EXTENSION FEE PURSUANT TO 37 C.F.R. § 1.136(a) 
WILL BE CALCULATED FROM THE MAILING DATE OF THE ADVISORY ACTION. IN NO 
EVENT WILL THE STATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN SIX 
MONTHS FROM THE DATE OF THIS FINAL ACTION. 


12. Papers relating to this application may be submitted to Group 1800 by facsimile 
transmission. Papers should be faxed to Group 1800 via the P.T.O. Fax Center located 
in Crystal Mall 1. The CM1 Fax Center number is (703) 308-4227. Papers may be 
submitted Monday-Friday between 8:00 am and 4:45 pm (EST). Please note that the 
faxing of such papers must conform with the Notice published in the Official Gazette, 
1096 OG 30, (November 15, 1989). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Keith Furman whose telephone number is (703) 308- 
3453. Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group receptionist whose telephone number is (703) 308-0196. 

April 6, 1994 


KEITH C. FURMAN, Ph.D. 
PRIMARY EXAMINER 
GROUP 1800 
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Please find below a communication from the EXAMINER in charge of this application. 


Committionar of Patont*. 


The holding of abandonment mailed ^' /V-' 

has been 

withdrawn. 

The c.opv of the response filed S ' ' 9 3 . has been made 

of record in the file. 

The application has been returned to pending status. 


) 


Honna Chapman, 
Patent Examini 


Deputy 
ng Group 


Supervisorv 

1800 


Application Examiner 
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DOCKET NO.: GJ 5182A 


honorable COMMi jCNER OF PATENTS AND TRADEMARKi 
WASHINGTON, D.C. 20231 


SERIAL NO.: 07/800,364 
FILED: November 26, 1991 
GROUP ART UNIT: 1814 


In re application of: Rod Hewick et aJ. j 

! 

EnliUed: BONE AND CARTILAaE INDUCTIVE PROTEINS ! 

Traflsmitted herewith is an Amendment in the above-identified application. The following checked items are 
applicable: 1 

(XI A Petition for Extetuiou of Time for 3 months is hereby made, under §1.136(a) and fee is calculated herein; 

PI other 

3cc/Je/')ct. i/nOL/' /.'&z€ cP> (a) 


Claims after amendment 


Minxis Prior 
PAID claima 


Equals present extra claims RAT1B 


Independent 


[ ] Multiple Dependent Claims (1st presentation) 


[XXI AJohc^ o/- __ 


P(] Petition for Extension of time fee pursuant to $1.17 



X $74.00 =.. 


X $22.00 = 


-(-$230.00 


+$280.00 



$ , .00 


$ .00 


$ .00 _ 


$' Z.&D.OO 


cxteorion within 3 month( 


SUBTOTAL FEE I $ .00_ 


$670. OO 


TOTAL ADDITIONAL FEE $ tj60. 


[X] The fee has been calculated above; The Commissioner jis hereby au^orized to charge 
payment of '$ii60- 00 under §1.16 associated with this communication or credit any overpayment 
to Deposit Account No. 07-1060, 

[ ] No additional fee is believed due. ' 

CEETIFICATE OF MAJLINO AtFfi- ' NO/Obi'O 7f3 7^3<f 0> /‘fOO tPS 

D«W of Dtpoiit .5" 199^ 

I hereby certify ih4i ihil corrosfKjndcoo© if beinjj dcpotiud 

wiih the UniUd Sutii PoUjbI Service VU fixprew MiU Port Office 
to AddDefc«c“ service undo/37 C.F.R. 1.10 on daw iodioiWd abovo 
and addroiacd to Hooornblo Coauniaoiorwr of Patenii and Trodemart*, 

Weahlafton. D.C. 20231. ^ ^ // ^ 




SUBMITTED IN TRIPLICATE 


Attorney of Ri^rd: Ellen J. Kapinos 
Registration No. 32,245 

Genetics Institute, Inc. 

87 CajnbridgePark Drive 
Cambridge, MA 02140 















































"Express Mail" mailing label _ 

I hereby certify that this correspondence is being deposited with 
the United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 CFR 1.10 on the date indicated below 
and is addressed to Honorable Commissioner of Patents and 
Trademarks, Washington, D.C. 20231 on v57 _. 

By 

Ellen Kapinos 

GI 5182A 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


Applicants 
Serial No. 
Filed 
For 


Rod Hewick et al. 


07/800., 364 


Examiner 


K. Kurman 


November 26, 1991 Art Unit : 18‘14 

BONE AND CARTILAGE INDUCTIVE PROTEINS 


Hon. Commissioner of 

Patents and Trademarks 
Washington, DC 20231 

PETITION AND FEE FOR EXTENSION OF TIME UNDER 37 CFR 1.136 
We hereby request an extension of time for response of three 
(3) month/s pursuant to 37 CFR 1.136(a) in which to respond to 
the Office Action mailed April 7, 1994. This extension resets 
the time for response from July 7 to October 7, 1993. 

We authorize the charging of Eight Hundred and Seventy 
($870.00) and any additional fees and crediting of overpayment to 
our Deposit Account 07-1060, and for this purpose, we enclose a 
duplicate copy of this petition. 
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For : DNA ENCODING AND METHODS FOR PRODUCING BMP-8 PROTEINS 


BOX AF 

Hon. Commissioner of Patents 
and Trademarks 
Washington, DC 20231 


RESPONSE UNDER 37 CFR 1.116 


Sir: 


This is in response to the Office Action mailed April 7. A 
Request for a Three Month Extension and Fee accompanies this 
Response. The Extension resets the time for response from July 7 
to October 7, 1994. 


Please amend the application as follows: 
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In the Specification : 

Page 32, line 7, after "Table 4" insert—(SEQ ID NO: 15)—. 

Page 33, line 23, after "Table 4" insert —(SEQ ID NO:15)—. 
Pages 41-48, delete the Sequence Listing and replace it with the 
enclosed Sequence Listing pages 41-53. 


In the Claims : 

Cancel claims 1-5, 10-12, 20-25, and 34. 

6. (twice amended) An isolated DNA sequence encoding a BMP-8 
protein comprising the following sequences 


a) 


GTG 

CAC 

CTG 

CTG 

AAG 

CCG 

CAC 

GCG 

GTC 

CCC 

AAG 

GCG 

TGC 

TGC 

GCG 

CCC 

ACC 

AAG 

CTG 

AGC 

GCC 

ACT 

TCC 

GTG 

CTC 

TAC 

TAC 

GAC 

AGC 

AGC 

AAC 

AAC 

GTC 

ATC 

CTG 

CGC 

AAG 

CAC 

CGC 

AAC 

ATG 

GTG 

GTC 

CGC 

GCC 

TGC 

GGC 

TGC 


CAC (SEQ ID NO: 7); 


b) 


GAC 

TGG 

GTC 

ATC 

GCC 

CCC 

CAA 

GGC 

TAC 

TCA 

GCC 

TAT 

TAC 

TGT 

GAA 

GGG 

GAG 

TGC 

TCC 

TTC 

CCG 

CTG 

GAC 

TCC 

TGC 

ATG 

AAC 

GCC 

ACC 

AAC 

CAC 

GGC 

ATC 

CTG 

CAG 

TCC 

CTG 

(SEQ ID 

NO: 

9); 

and 







c) 
















GAC 

GTC 

CAC 

GGC 

TCC 

CAC 

GGC 

CGG 

CAG 

GTG 








TGC CGT CGG 
NO: 11) 


CAC GAG CTG AGC TTC CAG GAC CTG GGC TGG CTG (SEQ ID 



I 
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said BMP-8 protein characterized by the ability to induce the 
formation of cartilage and/or bone. 

9. (twice amended) An isolated DNA comprising the [DNA] 
nucleotide sequence of ATCC #75010 encoding BMP-8 . 

17, (twice amended) A method comprising the steps of: 

(a) culturing a cell transformed with a vector comprising 
a DNA sequence of claim 6 said DNA sequence in operative 
association with an expression control sequence therefor; 
and 

(b) recovering, isolating and purifying from said culture 
medium a protein encoded by said DNA sequence characterized 
by the ability to induce the formation of cartilage and/or 
bone . 

18. (twice amended) A method comprising the steps of 

(a) culturing a cell transformed with a vector comprising 
a DNA sequence of claim 9 in operative association with an 
expression control sequence therefor; and 

(b) recovering, isolating and purifying from said culture 
medium a protein encoded by said DNA sequence characterized 
by the ability to induce the formation of cartilage and/or 


bone. 
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28. (once amended) A n isolated DNA sequence encoding a BMP-8 
protein comprising the following amino acid sequences: 

a) Arg-His-Glu-Leu-Tyr-Val-Ser-Phe-Gln-Asp-Leu-Gly-Trp- 
Leu-Asp-Trp-Val-Ile-Ala-Pro-Gln-Gly-Tyr (SEQ ID NO:l); 

b) Leu-Ser-Ala-Thr-Ser-Val-Leu-Tyr-Tyr-Asp-Ser-'Ser-Asn- 
Asn-Val-Ile-Leu-Arg (SEQ ID NO: 2); and 

c) Ala-Cys-Cys-Ala-Pro-Thr-Lys (SEQ ID NO: 3) 

said BMP-8 protein characterized bv the ability to induce the 
formation of cartilage and/or bone. 

35. (once amended) An isolated DNA [sequence] comprising the 
nucleotide sequence of ATCC #75011 encoding BMP-8 . 


REMARKS 

Reconsideration of the application and entry of the 
amendments is requested. The following documents accompany this 
response: 
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1. Transmittal Letter 

2. Petition for Extension and Required Fee 

3. Appendix A - Claims 

4. Substitute Sequence Listing (pages 41-53) 

5. Diskette containing computer readable Sequence Listing (CRF) 

6. Statement Pursuant to 37 CFR 1.825(a) and 1.825(b) 

7. Notice of Appeal 

8. Drawing 

A new Sequence Listing along with the CRF and statements in 
accordance with 37 CFR 1.821-1.825 are provided. The Sequence 
Listing has been amended to include the bovine sequence of BMP-8 
set forth on page 33, Table 4 as SEQ ID NO: 15. The 
specification has been eimended to reference SEQ ID NO: 15. It is 
understood that the application now complies with the 
requirements of 37 CFR 1.821 through 1.825. 

The application has been cunended directing cancellation of 
claims 1-5, 10-12, 20-25, and 34 as these claims have been 
withdrawn from further consideration by the Examiner. Applicants 
hereby preserve their rights to pursue the subject matter 
contained in these withdrawn claims in one or more divisional 
applications filed pursuant to 35 U.S.C. 121. It is believed 
that the inventorship remains the same despite the withdrawal of 
non-elected claims. Claims 6, 9, 17, 18, 28 and 35 have been 
amended. The claims as amended appear in Appendix A. 

Corrected formal drawings are submitted herewith. 

WO 92/07073 cited as Foreign Patent Document "BM" on PTO 
form 1449 submitted with the amendment filed August 4, 1993 
discloses an "OP-2" protein with sequence which corresponds to 
BMP-8 nucleotide and amino acid sequence. 
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Rejections Based on 35 USC §112 

Claims 9, 16, 18 and 35 are rejected for lack of enablement 
and/or failing to particularly point out and distinctly claim the 
subject matter which Applicants regard as the invention. 

According to the Examiner, it is unclear which DNA of the 
deposited microorganisms is claimed. Claim 18 is further 
rejected for reading on inoperative species because oh^“'ski lied 
in the art would question whether the proteins encompassed in 
general would have the useful activity of the native BMP-8 
protein. Claim 9 and claims 16 and 18 dependent thereon and 35 
have been amended to recite -that the claimed sequence of the 
deposit is the nucleotide sequence encoding BMP-8. Basis for the 
amendments appears on page 34, lines 22-24 and page 28, lines 30 
-32. Claim 18 has been further amended to characterize the 
recovered protein by the ability to induce the formation of 
cartilage and/or bone. It is understood that these claims are 
definite and enabling as they are directed to the BMP-8 sequence 
of the deposited microorganism. It is understood that claim 18 
no longer reads on a significant number of inoperative species 
because step (b) is directed to the recovery of the protein 
encoded by the DNA of step (a) and having the functional 
limitation of the ability to induce cartilage and/or bone 
formation. 

The rejection of claims 6,13 and 17 (now claims 6,13,17,29- 
33 and 35) because the disclosure is enabling only for claims 
limited to those wherein the DNA of the claims encodes a protein 
having at least the sequence of amino acids that is encoded by 
nucleotide #430 through #843 of Figure 2, has been maintained. 

[In response Applicants have assumed that the Examiner intended 
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to include claim 28 in this grouping and request the Examiner to 
notify Applicants if this is not correct.] Claim 6 as amended 
recites a DNA encoding a BMP-8 protein comprising three sequences 
[a), b) and c)] which form part of the nucleotide sequence 
encoding BMP-8 and further recites the functional limitation of 
the recovered protein to induce the formation of cartilage and/or 
bone. Claim 28 has been simialrly amended. It is submitted that 
the scope of claims 6, 28 and 13, 17, and 29-33 dependent thereon 
which are limited to a sequence comprising the sequences of a), 
b) and c) and encode a protein having the ability to induce the 
formation of cartilage and/or bone is reasonably correlated with 
the scope of enablement. Claim 17 has been further amended to 
include the characterization of the recovered protein by the 
ability to induce the formation of cartilage and/or bone. 
Therefore, it is submitted that claim 17 does not read on a 
significant number of inoperative species because those skilled 
in the art would be able to determine whether the recovered 
protein was active by its ability to induce cartilage and/or bone 
formation. It is therefore submitted that the claims are enabled 
by the disclosure. 


Rejections Based on 35 USC §103 

Claims 17-19, 26, 27 and 33 are rejected as unpatentable 
over Derynck et al., US 4,886,747. Derynck discloses the 
recombinant expression of TGF-p comprising culturing a cell 
transformed with a vector comprising a DNA encoding TGF-p and the 
recovery, isolation and purification of the protein. The 
Examiner contends that while Derynck et al. do not disclose the 
DNA or proteins of the present claims, claims 17-19, 26, 27 and 
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33 are drawn to the use of a new, but similar product in an old 
process of making. It is contended, based on In re Durden . 226 
USPQ 359 (Fed. Cir. 1985) and Ex parte Ochiai . 24 USPQ2d 1265 
(BPAI, 1992), that the present process is not patentable because 
the only difference is the new product of Applicant's claimed 
invention which would have been expected to work in the known 
process. 

The court in P1euddemann , 15 USPQ 2d 1738 (Fed. d°r. 1990) 
pointed out that the Durden court determined that the obviousness 
of a process is to be determined in light of the prior art, each 
case to be decided on the basis of its own fact situation(page 
1741). The PIeuddemann court further pointed out that the claim 
appealed in Durden was for a method of making a compound. In 
PIeuddemann , the court found the §103 obviousness of the claims 
depended on the obviousness of using Appellant's new compounds 
which constitute the essential limitation of the claims, in light 
of the prior art. It concluded that the board's hindsight 
comparison of the functioning of the new compounds with the 
functioning of the compounds of the prior art was legal error. 

In upholding appellant's method of use claims it was found that 
appellant's specification teaching was used as though it were 
prior art in order to make claims to methods of bonding/primirig 
using his admittedly novel compounds appear to be obvious. 

In Ex parte Ochiai the board recognized the 
PIeuddemann distinction of the method of using claims wherein 
patentability is linked to patentability of material used and 
method of making novel material wherein patentability is 
determined based on inventiveness of process steps. The claims 
in Ochiai were found to be directed to a process of making and 


obvious. 
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Applicants have discovered a novel DNA sequence encoding a 
previously unknown protein. As the Examiner states, claims 17— 
19,26, 27, and 33 are drawn to the use of a new product, in this 
case the DNA, which according to the Pleuddemann court the 
patentability thereof is linked to the patentability of the 
material used. In short. Applicants submit that these claims 
directed to the use of the novel DNA in a process for making the 
protein encoded by the DNA are patentable. 

In view of the above, it is submitted that the claims as 
amended are in condition for allowance. Reconsideration of the 
rejections and objections is requested. 

Should the Examiner believe that a telephonic interview 
would assist in clarifying any remaining issues or otherwise 
expedite prosecution. Applicants respectfully invite the Examiner 
to call the undersigned attorney at the telephone number provided 
below. 


Respectfully submitted. 



Ellen J. 
Reg. No. 
Attorney 



Qapinos 
32,245 

for Applicants 


Tel: (617) 876-1170 
Genetics Institute, Inc. 
87 CambridgePark Drive 
Ccimbridge, MA 02140 


[ek]5182A.res 
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APPENDIX A 


6- An isolated DNA sequence 

encoding a BMP-8 protein comprising 

the 

following sequences 











a) 
















GTG 

CAC 

CTG 

CTG 

AAG 

CCG 

CAC 

GCG 

GTC 

CCC 

AAG 

GCG 

TGC 

TGC 

GCG 

CCC 

ACC 

AAG 

CTG 

AGC 

GCC 

ACT 

TCC 

GTG 

CTC 

TAC 

TAC 

GAC 

AGC 

AGC 

AAC 

AAC 

GTC 

ATC 

CTG 

CGC 

AAG 

CAC 

CGC 

AAC 

ATG 

GTG 

GTC 

CGC 

GCC 

TGC° 

GGC 

TGC 

CAC 

(SEQ ID 

NO: 

7); 












b) 
















GAC 

TGG 

GTC 

ATC 

GCC 

CCC 

CAA 

GGC 

TAC 

TCA 

GCC 

TAT 

TAC 

TGT 

GAA 

GGG 

GAG 

TGC 

TCC 

TTC 

CCG 

CTG 

GAC 

TCC 

TGC 

ATG 

AAC 

GCC 

ACC 

AAC 

CAC 

GCC 

ATC 

CTG 

CAG 

TCC 

CTG 

(SEQ ID 

NO: 

9); 

and 







c) 
















GAC 

GTC 

CAC 

GGC 

TCC 

CAC 

GGC 

CGG 

CAG 

GTG 







TGC 

CGT 

CGG 

CAC 

GAG 

CTG 

AGC 

TTC 

CAG 

GAC 

CTG 

GGC 

TGG 

CTG 

(SEQ ID 

NO: 

11) 
















said BMP-8 protein characterized by the ability to induce the 
formation of cartilage and/or bone. 

7. An isolated DNA sequence comprising the nucleotide sequence 
set forth in SEQ ID NO:13 from nucleotide #8 to #850. 


8. An isolated DNA sequence comprising the nucleotide sequence 
set forth in SEQ ID NO: 13 from nucleotide #434 through #850. 



USSN 07/800,364 
Filed Nov. 26, 1991 
GI 5182A 
Page 11 


9. An isolated DNA comprising the nucleotide sequence of ATCC 
#75010 encoding BMP-8. 

13. A host cell transformed with a DNA of claim 6. 

14. A host cell transformed with the DNA of claim 7. 

15. A host cell transformed with the DNA of claim 8. 

16. A host cell transformed with the DNA of claim 9. 

17. A method comprising the steps of: 

(a) culturing a cell transformed with a vector comprising 
a DNA sequence of claim 6 said DNA sequence in operative 
association with an expression control sequence therefor; 
and 

(b) recovering, isolating and purifying from said culture 
medium a protein encoded by said DNA sequence characterized 
by the ability to induce the formation of cartilage and/or 
bone. 

18. A method comprising the steps of 

(a) culturing a cell transformed with a vector comprising 
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a DNA sequence of claim 9 in operative association with an 
expression control sequence therefor; and 

(b) recovering, isolating and purifying from said culture 
medium a protein encoded by said DNA sequence characterized 
by the ability to induce the formation of cartilage and/or 
bone. 

19. A method comprising the steps of: 

(a) culturing a cell transformed with a vector comprising 
a DNA sequence comprising nucleotide #8 through #850 of SEQ 
ID NO:13 said DNA sequence in operative association with an 
expression control sequence therefore; and 

(b) recovering, isolating, and purifying from said culture 
medixim a protein characterized by an amino acid sequence 
comprising amino acid #4 to #142 of (SEQ ID NO:14). 

26. A method comprising the steps of: 

(a) culturing a cell transformed with a vector comprising 
a DNA sequence of claim 7 said DNA sequence in operative 
association with an expression control sequence therefor; 
and 

(b) recovering, isolating and purifying from said culture 
medium a protein encoded by said DNA sequence. 
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27. A method comprising the steps of: 

(a) culturing a cell transformed with a vector comprising 
a DNA sequence of claim 8 said DNA sequence in operative 
association with an expression control sequence therefor; 
and 

(b) recovering, isolating and purifying from saTd'culture 
medium a protein encoded by said DNA sequence. 

28. An isolated DNA sequence encoding a BMP-8 protein comprising 
the following amino acid sequences: 

a) Arg-His-Glu-Leu-Tyr-Val-Ser-Phe-Gln-Asp-Leu-Gly-Trp- 
Leu-Asp-Trp-Val-Ile-Ala-Pro-Gln-Gly-Tyr (SEQ ID N0:1); 

b) Leu-Ser-Ala-Thr-Ser-Val-Leu-Tyr-Tyr-Asp-Ser-Ser-Asn- 
Asn-Val-Ile-Leu-Arg (SEQ ID NO: 2); and 

c) Ala-Cys-Cys-Ala-Pro-Thr-Lys (SEQ ID NO: 3) 

said BMP-8 protein characterized by the ability to induce the 
formation of cartilage and/or bone. 

29. The DNA of claim 6 wherein said protein has a molecular 
weight of 28,000-38,000 daltons and under reducing conditions a 
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molecular weight of 14,000-20,000 daltons. 

30. The DNA of claim 28 wherein said protein has a molecular 
weight of 28,000-38,000 daltons and under reducing conditions a 
molecular weight of 14,000-20,000 daltons. 

31. A vector comprising the DNA of claim 28. 

32. A DNA sequence which hybridizes under stringent conditions to 
the sequence of claim 28 and encodes a BMP-8 protein. 

33. A method comprising 

a) culturing a cell transformed with a vector comprising a 
DNA of claim 28 in operative association with an expression 
control sequence therefor; and 

b) recovering, isolating and purifying from said culture 
medium a BMP-8 characterized by the following sequences 

i) Arg-His-Glu-Leu-Tyr-Val-Ser-Phe-Gln-Asp-Leu-Gly-Trp- 
Leu-Asp-Trp-Val-Ile-Ala-Pro-Gln-Gly-Tyr (SEQ ID NO: 1); 

ii) Leu-Ser-Ala-Thr-Ser-Val-Leu-Tyr-Tyr-Asp-Ser-Ser-Asn- 
Asn-Val-Ile-Leu-Arg (SEQ ID NO: 2); and 
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iii) Ala-Cys-Cys-Ala-Pro-Thr-Lys (SEQ ID NO: 3); 


35. An isolated DNA comprising the nucleotide sequence of ATCC 
#75011 encoding BMP-8. 


****************************************** 


"Express Mail" mailing label number 3 7^3 iJS _ 

I hereby certify that this correspondence is being deposited with the 
United States Postal Service "Express Mail Post Office to Addressee" 
service under 37 CFR 1.10 on the date indicated below and is addressed to 
Honorable Commissioner of Patents and Trademarks, Washington, D.C. 20231 
on Oc/7>/ijl4J /ffV 

By 

Ellen Kapinos 


GI 5182A 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant : Hewick et al Group Art Unit: 1814 

Serial No. : 07/800,364 Examiner : K. Furman 

Filed : November 26, 1991 

For : DNA ENCODING AND METHODS FOR PRODUCING BMP-8 PROTEINS 

BOX AF 

Hon. Commissioner of Patents 
eind Trademarks 
Washington, DC 20231 


NOTICE OF APPEAL 


Applicants hereby appeal to the Board of Patent Appeals and 
Interferences from the decision dated April 7, 1994 of the Primary Examiner 
finally rejecting claims 6, 9, 13, 16-19, 26-33 and 35. Subsequent to 
Applicants' Request for Reconsideration and Amendment after Final under 
37 CFR 1.116, filed herewith, currently pending claims are enclosed herewith 
as Appendix A to this Appeal. 

A Petition for a Three Month Extension of Time and Fee are being 
filed herewith resetting the date for response from July 7 to October 7, 
1994. 


Applicants hereby authorize payment of two-hundred and seventy 
dollars ($280.00) pursuant to 37 CFR 1.17(a) from Deposit Account No. 07- 
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1060. Although no additional fees are believed due, the Commissioner is 
hereby authorized to charge any additional fees or credit euiy overpayment 
to Deposit Account No. 07-1060. 


Respectfully submitted. 



Ellen J. Kapinos 
Reg. No. 32,245 
Attorney for Applicants 
Tel: (617) 876-1170 

Genetics Institute, Inc. 
87 CambridgePark Drive 
Cambridge, MA 02140 


SUBMITTED IN TRIPLICATE 
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APPENDIX A 


6. An isolated DNA sequence encoding a BMP-8 protein comprising 
the following sequences 

a) 


GTG 

ACC 

GTC 

CAC 

CAC CTG 
AAG CTG 
ATC CTG 
(SEQ ID 

CTG 

AGC 

CGC 

NO: 

AAG 

GCC 

AAG 

7); 

CCG 

act 

CAC 

CAC 

TCC 

CGC 

GCG 

GTG 

AAC 

GTC 

CTC 

ATG 

CCC 

TAC 

GTG 

AAG 

TAC 

GTC 

GCG 

GAC 

CGC 

TGC 

AGC 

GCC 

TGC 

AGC 

TGC 

GCG 

AAC 

GGC 

CCC 

AAC 

TGC 

b) 
















GAC 

TGG 

GTC 

ATC 

GCC 

CCC 

CAA 

GGC 

TAC 

TCA 

GCC 

TAT 

TAC 

TGT 

GAA 

GGG 

GAG 

TGC 

TCC 

TTC 

CCG 

CTG 

GAC 

TCC 

TGC 

ATG 

AAC 

GCC 

ACC 

AAC 

CAC 

GCC 

ATC 

C) 

GAC 

CTG 

CAG 

TCC 

CTG 

(SEQ ID 

NO: 

9); 

and 

• 






GTC 

CAC 

GGC 

TCC 

CAC 

GGC 

CGG 

CAG 

GTG 







TGC 

CGT 

CGG 

CAC 

GAG 

CTG 

AGC 

TTC 

CAG 

GAC 

CTG 

GGC 

TGG 

CTG 

(SEQ 

1 ID 


NO: 11) 

said BMP-8 protein characterized by the ability to induce the 
formation of cartilage and/or bone. 


7. An isolated DNA sequence comprising the nucleotide sequence 
set forth in SEQ ID NO:13 from nucleotide #8 to #850. 


8. An isolated DNA sequence comprising the nucleotide sequence 
set forth in SEQ ID NO: 13 from nucleotide #434 through #850. 
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9. An isolated DNA comprising the nucleotide sequence of ATCC 
#75010 encoding BMP-8. 

13. A host cell transformed with a DNA of claim 6. 

14. A host cell transformed with the DNA of claim 7. ° 

15. A host cell transformed with the DNA of claim 8. 

16. A host cell transformed with the DNA of claim 9. 

17. A method comprising the steps of: 

(a) culturing a cell transformed with a vector comprising 
a DNA sequence of claim 6 said DNA sequence in operative 
association with an expression control sequence therefor; 
and 

(b) recovering, isolating and purifying from said culture 
medium a protein encoded by said DNA sequence characterized 
by the ability to induce the formation of cartilage and/or 
bone. 

18. A method comprising the steps of 

(a) culturing a cell transformed with a vector comprising 
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a DNA sequence of claim 9 in operative association with an 
expression control sequence therefor; and 

(b) recovering, isolating and purifying from said culture 
medium a protein encoded by said DNA sequence characterized 
by the ability to induce the formation of cartilage and/or 
bone. 

19. A method comprising the steps of: 

(a) culturing a cell transformed with a vector comprising 
a DNA sec[uence comprising nucleotide #8 through #850 of SEQ 
ID NO:13 said DNA sequence in operative association with an 
expression control sequence therefore; and 

(b) recovering, isolating, and purifying from said culture 
medium a protein characterized by an amino acid sequence 
comprising amino acid #4 to #142 of (SEQ ID NO:14). 

26. A method comprising the steps of: 

(a) culturing a cell transformed with a vector comprising 
a DNA sequence of claim 7 said DNA sequence in operative 
association with an expression control sequence therefor; 
and 

(b) recovering, isolating and purifying from said culture 
medium a protein encoded by said DNA sequence. 
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27. A method comprising the steps of: 

(a) culturing a cell transformed with a vector comprising 
a DNA sequence of claim 8 said ONA sequence in operative 
association with an expression control sequence therefor; 
and 

(b) recovering, isolating and purifying from sai'd culture 
medium a protein encoded by said DNA sequence. 

28. An isolated DNA sequence encoding a BMP-8 protein comprising 
the following amino acid sequences: 

a) Arg-His-Glu-Leu-Tyr-Val-Ser-Phe-Gln-Asp-Leu-Gly-Trp- 
Leu-Asp-Trp-Val-Ile-Ala-Pro-Gln-Gly-Tyr (SEQ ID NO:l); 

b) Leu-Ser-Ala-Thr-Ser-Val-Leu-Tyr-Tyr-Asp-Ser-Ser-Asn- 
Asn-Val-Ile-Leu-Arg (SEQ ID NO: 2); and 

c) Ala-Cys-Cys-Ala-Pro-Thr-Lys (SEQ ID NO: 3) 

said BMP-8 protein characterized by the ability to induce the 
formation of cartilage and/or bone. 

29. The DNA of claim 6 wherein said protein has a molecular 
weight of 28,000-38,000 daltons and under reducing conditions a 
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molecular weight of 14,000-20,000 daltons. 

30. The DNA of claim 28 wherein said protein has a molecular 
weight of 28,000-38,000 daltons and under reducing conditions a 
molecular weight of 14,000-20,000 daltons. 

31. A vector comprising the DNA of claim 28. 

32. A DNA sequence which hybridizes under stringent conditions to 
the sequence of claim 28 and encodes a BMP-8 protein. 

33. A method comprising 

a) culturing a cell transformed with a vector comprising a 
DNA of claim 28 in operative association with an expression 
control sequence therefor; and 

b) recovering, isolating and purifying from said culture, 
medium a BMP-8 characterized by the following sequences 

i) Arg-His-Glu-Leu-Tyr-Val-Ser-Phe-Gln-Asp-Leu-Gly-Trp- 
Leu-Asp-Trp-Val-Ile-Ala-Pro-Gln-Gly-Tyr (SEQ ID NO: 1); 

ii) Leu-Ser-Ala-Thr-Ser-Val-Leu-Tyr-Tyr-Asp-Ser-Ser-Asn- 
Asn-Val-Ile-Leu-Arg (SEQ ID NO: 2); and 
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iii) Ala-Cys-Cys-Ala-Pro-Thr-Lys (SEQ ID NO: 3); 


35. An isolated DNA comprising the nucleotide sequence of ATCC 
#75011 encoding BMP-8. 
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changes to the Sequence Listing and the computer readable copy of said Sequence Listing as originally 
filed. No new matter has been added. 
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knowledge and belief, the content of the substitute Sequence Listing and the computer readable copy of 
said Sequence Listing provided herewith are the same. 

Respectfully submitted, 


Date 



Legal Affairs 
Genetics Institute, Inc. 

87 CambridgePark Drive 
Cambridge, MA 02140 
(617) 876-1170 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Hewick, Rodney M. 

Wang, Jack H. 

Wozney, John M. 

Celeste, Anthony J. 

(ii) TITLE OF INVENTION: Bone and Cartilage Inductive Proteins 

(iii) NUMBER OF SEQUENCES: IS 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Legal Affairs, Genetics Institute, Inc. 

(B) STREET: 87 CambridgePark Drive 

(C) CITY: Cambridge 

(D) STATE: MA 

(E) COUNTRY: USA 

(F) ZIP: 02140 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: PatentIn Release #1.0, Version #1.25 

(vi) CURRENT APPUCATION DATA: 

(A) APPLICATION NUMBER: US 07/800,364 

(B) FILING DATE: 26-NOV-1991 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Kapinos, Ellen J. 

(B) REGISTRATION NUMBER: 32,245 

(C) REFERENCE/DOCKET NUMBER: GI 5182A 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 617-876-1170 

(B) TELEFAX: 617-876-5851 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 a min o acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
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(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(F) TISSUE TYPE: Bone 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Arg His Glu Leu Tyr Val Ser Phe Gin Asp Leu Gly Trp Leu Asp Trp 
15 10 15 

Val He Ala Pro Gin Gly Tyr 
20 

(2) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: a min o acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taurus 
(F) TISSUE TYPE: Bone 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 

Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val He 
15 10 15 

Leu Arg 


(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
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(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taunis 
(F) TISSUE TYPE: Bone 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 

Ala Cys Cys Ala Pro Thr Lys 
1 5 

(2) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taunis 
(F) TISSUE TYPE: Bone 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

Thr Asn Glu Leu Pro Pro Pro Asn Lys Leu Pro Gly He Phe Asp Asp 
15 10 15 

Val His Gly Ser His Gly Arg 
20 

(2) INFORMATION FOR SEQ m NO:5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 80 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 


(iv) ANTI-SENSE: NO 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taunis 

(vii) IMMEDIATE SOURCE: 

(B) CLONE: acc30 

(viii) POSITION IN GENOME: 

(C) UNITS: bp 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 25..57 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5: 

GGATCCGCGT GCTGTGCTCC GACC AAG CTG AGC GCC ACC TCC GTG CTC TAG 
Lys Leu Ser Ala Thr Ser Val Leu Tyr 
1 5 

TAC GAC AGCAGCAACA ATGTAATTCT AGA 80 

Tyr Asp 
10 


(2) INFORMATION FOR SEQ ID NO:6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amin o acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6: 

Lys Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp 
1 5 10 

(2) INFORMATION FOR SEQ ID NO:7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 199 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 


51 


(vi) ORIGINAL SOURCE: 
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(A) ORGANISM: Bos taunis 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: Bovine genomic 

(B) CLONE: Lambda 9800-10 

(viii) POSITION IN GENOME: 

(Q UNITS: bp 

(ix) FEATURE: 

(A) NAME/KEY: exon 

(B) LOCATION: 30.. 199 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION: 1..29 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 30.. 179 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 

TGCCCGCTGC CCCCTCCCGC CCCCGCCAG GTG CAC CTG CTG AAG CCG CAC GCG 

Val His Leu Leu Lys Pro His Ala 
1 5 

GTC CCC AAG GCG TGC TGC GCG CCC ACC AAG CTG AGC GCC ACT TCC GTG 101 
Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr Ser Val 
10 15 20 

CTC TAC TAC GAC AGC AGC AAC AAC GTC ATC CTG CGC AAG CAC CGC AAC 149 
Leu Tyr Tyr Asp Ser Ser Asn Asn Val lie Leu Arg Lys His Arg Asn 
25 30 35 40 

ATG GTG GTC CGC GCC TGC GGC TGC CAC TGAGGCCCCA ACTCCACCGG 196 

Met Val Val Arg Ala Cys Gly Cys His 
45 50 


CAG 199 


(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 49 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Val His Leu Leu Lys Pro His Ala Val Pro Lys Ala Cys Cys Ala Pro 
15 10 15 

Thr Lys Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn 
20 25 30 

Val He Leu Arg Lys His Arg Asn Met Val Val Arg Ala Cys Gly Cys 
35 40 45 


His 


(2) INFORMATION FOR SEQ ID NO:9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 172 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taurus 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: Bovine genomic 

(B) CLONE: Lambda 9800-10 

(viii) POSITION IN GENOME: 

(C) UNITS: bp 

(ix) FEATURE: 

(A) NAME/KEY: exon 

(B) LOCATION: 51.. 161 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION: 1..50 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION: 162.. 172 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 51.. 161 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9: 

GGGGTGGGAG GGCACGTGGA TGGGACTCAC CITCTCCCAC TACCCCCCAG GAC TGG 

Asp Trp 
1 

GTC ATC GCC CCC CAA GGC TAC TCA GCC TAT TAC TGT GAA GGG GAG TGC 104 
Val lie Ala Pro Gin Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly Glu Cys 
5 10 15 

TCC TTC CCG CTG GAC TCC TGC ATG AAC GCC ACC AAC CAC GCC ATC CTG 152 
Ser Phe Pro Leu Asp Ser Cys Met Asn Ala Thr Asn His Ala He Leu 
20 25 30 

CAG TCC CTG GTCAGTACCT C 172 

Gin Ser Leu 
35 


(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Asp Trp Val He Ala Pro Gin Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly 
1 5 10 15 

Glu Cys Ser Phe Pro Leu Asp Ser Cys Met Asn Ala Thr Asn His Ala 
20 25 30 

He Leu Gin Ser Leu 
35 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taunts 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: Bovine genous 

(B) CLONE: Lambda 9800-10 

(viii) POSITION IN GENOME: 

(C) UNITS: bp 

(ix) FEATURE: 

(A) NAME/KEY: exon 

(B) LOCATION: 20,.99 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION: 1..19 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION: 100.. 119 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 22..99 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

CCCTTGCGTG TCCCCGCAGA C GAC GTC CAC GGC TCC CAC GGC CGG CAG GTG 
Asp Val His Gly Ser His Gly Arg Gin Val 
1 5 10 

TGC CGT CGG CAC GAG CTG TAC GTG AGC TTC CAG GAC CTG GGC TGG CTG 99 
Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gin Asp Leu Gly Tip Leu 
15 20 25 

GTGAGTTCCG ACTCTCCTTT 119 


(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 a min o acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Asp Val His Gly Ser His Gly Arg Gin Val Cys Arg Arg His Glu Leu 
15 10 15 

Tyr Val Ser Phe Gin Asp Leu Gly Tq) Leu 
20 25 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1003 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE: cDNA to mRNA 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Hopmo sapiens 
(F) TISSUE TYPE: Human Heart 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: Human heart cDNA library stratagene catalog 

#936208 

(B) CLONE: hH38 

(viii) POSITION IN GENOME: 

(C) UNITS: bp 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 8..850 

(ix) FEATURE: 

(A) NAME/KEY: mat_peptide 

(B) LOCATION: 427..843 

(ix) FEATURE: 

(A) NAME/KEY: mRNA 

(B) LOCATION: 1..997 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

GAATTCC GAG CCC CAT TGG AAG GAG TTC CGC TTT GAC CTG ACC CAG ATC 
Glu Pro His Trp Lys Glu Phe Arg Phe Asp Leu Thr Gin He 
-139 -135 -130 


i 
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CCG GCT GGG GAG GCG GTC ACA GCT GCG GAG TTC CGG ATT TAG AAG GTG 97 

Pro Ala Gly Glu Ala Val Thr Ala Ala Glu Phe Arg lie Tyr Lys Val 
-125 -120 -115 -110 

CCC AGC ATC CAC CTG CTC AAC AGG ACC CTC CAC GTC AGC ATG TTC CAG 145 

Pro Ser lie His Leu Leu Asn Arg Thr Leu His Val Ser Met Phe Gin 
-105 -100 -95 

GTG GTC CAG GAG CAG TCC AAC AGG GAG TCT GAC TTG TTC TTT TTG GAT 193 
Val Val Gin Glu Gin Ser Asn Arg Glu Ser Asp Leu Phe Phe Leu Asp 
-90 -85 -80 

err CAG ACG CTC CGA GCT GGA GAC GAG GGC TGG CTG GTG CTG GAT GTC 241 
Leu Gin Thr Leu Arg Ala Gly Asp Glu Gly Trp Leu Val Leu Asp Val 
-75 -70 -65 

ACA GCA GCC AGT GAC TGC TGG TTG CTG AAG CGT CAC AAG GAC CTG GGA 289 
Thr Ala Ala Ser Asp Cys Trp Leu Leu Lys Arg His Lys Asp Leu Gly 
-60 -55 -50 

CTC CGC CTC TAT GTG GAG ACT GAG GAT GGG CAC AGC GTG GAT CCT GGC 337 
Leu Arg Leu Tyr Val Glu Thr Glu Asp Gly His Ser Val Asp Pro Gly 
-45 -40 -35 -30 

CTG GCC GGC CTG CTG GGT CAA CGG GCC CCA CGC TCC CAA CAG CCT TTC 385 
Leu Ala Gly Leu Leu Gly Gin Arg Ala Pro Arg Ser Gin Gin Pro Phe 
-25 -20 -15 

GTG GTC ACT TTC TTC AGG GCC AGT CCG AGT CCC ATC CGC ACC CCT CGG 433 
Val Val Thr Phe Phe Arg Ala Ser Pro Ser Pro He Arg Thr Pro Arg 
-10 -5 1 

GCA GTG AGG CCA CTG AGG AGG AGG CAG CCG AAG AAA AGC AAC GAG CTG 481 
Ala Val Arg Pro Leu Arg Arg Arg Gin Pro Lys Lys Ser Asn Glu Leu 
5 10 15 

CCG CAG GCC AAC CGA CTC CCA GGG ATC TTT GAT GAC GTC CAC GGC TCC 529 
Pro Gin Ala Asn Arg Leu Pro Gly He Phe Asp Asp Val His Gly Ser 
20 25 30 35 

CAC GGC CGG CAG GTC TGC CGT CGG CAC GAG CTC TAC GTC AGC TTC CAG 577 
His Gly Arg Gin Val Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gin 
40 45 50 

GAC CTT GGC TGG CTG GAC TGG GTC ATC GCC CCC CAA GGC TAC TCA GCC 625 
Asp Leu Gly Trp Leu Asp Trp Val He Ala Pro Gin Gly Tyr Ser Ala 
55 60 65 

TAT TAC TGT GAG GGG GAG TGC TCC TTC CCG CTG GAC T 
Tyr Tyr Cys Glu Gly Glu Cys Ser Phe Pro Leu Asp Ser Cys Met Asn 


673 
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<^AC CTG ATG AAG CCA 721 
Ala Thr Asn His Ala He Leu Gin Ser Leu Val His Leu Met Lys Pro 
85 90 95 

AAG CTG AGC GCC ACC 769 
Asn Ala Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr 
100 105 110 115 


TCT GTG CTC TAC TAT GAC AGC AGC AAC AAC GTC ATC CTG CGC AAG CAC 817 
Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val He Leu Arg Lys His 
120 125 130 

CGC AAC ATG GTG GTC AAG GCC TGC GGC TGC CAC TGAGTCAGCC CGCCCAGCCC 870 
Arg Asn Met Val Val Lys Ala Cys Gly Cys His 
135 140 

TACTGCAGCC ACCCTTCTCA TCTGGATCGG GCCCTGCAGA GGCAGAAAAC CCITAAATGC 930 
TGTCACAGCT CAAGCAGGAG TGTCAGGGGC CCTCACTCTC GGTGCCTACT TCCTGTCAGG 990 


CTTCTGGGAA TTC 


1003 


(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 281 amino acids 
(6) TYPE: amino acid 
P) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14: 

Glu Pro His Trp Lys Glu Phe Arg Phe Asp Leu Thr Gin He Pro Ala 
-139 -135 -130 -125 

Gly Glu Ala Val Thr Ala Ala Glu Phe Arg He Tyr Lys Val Pro Ser 
-120 -115 .110 

He His Leu Leu Asn Arg Thr Leu His Val Ser Met Phe Gin Val Val 
-105 -100 -95 

Gin Glu Gin Ser Asn Arg Glu Ser Asp Leu Phe Phe Leu Asp Leu Gin 
-90 -85 .go 

Thr Leu Arg Ala Gly Asp Glu Gly Trp Leu Val Leu Asp Val Thr Ala 
-75 -70 -65 -60 

Ala Ser Asp Cys Trp Leu Leu Lys Arg His Lys Asp Leu Gly Leu Arg 
-55 -50 -45 
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Leu Tyr Val GIu Thr Glu Asp Gly His Ser Val Asp Pro Gly Leu Ala 
■40 -35 -30 

Gly Leu Leu Gly Gin Arg Ala Pro Arg Ser Gin Gin Pro Phe Val Val 
-25 -20 -15 

Thr Phe Phe Arg Ala Ser Pro Ser Pro lie Arg Thr Pro Arg Ala Val 
-10 , -5 1 5 

Arg Pro Leu Arg Arg Arg Gin Pro Lys Lys Ser Asn Glu Leu Pro Gin 
10 15 20 

Ala Asn Arg Leu Pro Gly He Phe Asp Asp Val His Gly Ser His Gly 
25 30 35 

Arg Gb Val Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gb Asp Leu 
40 45 50 

Gly Trp Leu Asp Trp Val He Ala Pro Gb Gly Tyr Ser Ala Tyr Tyr 
55 60 65 

Cys Glu Gly Gb Cys Ser Phe Pro Leu Asp Ser Cys Met Asn Ala Thr 
70 75 80 85 

Asn His Ala He Leu Gb Ser Leu Val His Leu Met Lys Pro Asn Ala 
90 95 100 

Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Tb Ser Val 
105 110 115 

Leu Tyr Tyr Asp Ser Ser Asn Asn Val He Leu Arg Lys His Arg Asn 
120 125 130 

Met Val Val Lys Ala Cys Gly Cys His 
135 140 

(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 ambo acids 

(B) TYPE: ammo acid 

(C) STRANDEDNESS: sbgle 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 


(iv) ANTI-SENSE: NO 
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(xi) SEQUENCE DESCMPTION: SEQ ID NO: 15: 

Asp Val His Gly Ser His Gly Arg Gin Val Cys Arg Arg His Glu Leu 
15 10 15 

Tyr Val Ser Phe Gin Asp Leu Gly Tip Leu Leu Leu Val He Ala Pro 
20 25 30 

Gin Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly Glu Cys Ser Phe Pro Leu 
35 40 45 

Asp Ser Cys Met Asn Ala Thr Asn His Ala He Leu Gin Ser Leu Val 
50 55 60 

His Leu Leu Lys Pro His Ala Val Pro Lys Ala Cys Cys Ala Pro Thr 
65 70 75 80 

Lys Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val 
85 90 95 

He Leu Arg Lys His Arg Asn Met Val Val Arg Ala Cys Gly Cys His 
100 105 110 


61 5182A ’ 


IN THE UNITED STATES PATEMT AND TRADEMARK QPFIGB 


Applicants 
Serial No. 
Filed 
For 


Rod Hewick, et al. 

07/800,364 Examiner: K. Furman 

November 26, 1991 Art Unit: 1814 

BONE AND CARTILAGE INDUCTIVE PROTEINS 


January 13, 1994 

Hon. Commissioner 

of Patents and Trademarks 
Washington, D.C. 20231 
ATTN: Donna Chapman, Supervisor 


OT racsimiifl Transmission-- 

• hereby certify that this“p-i-s h«ipn fqcsimiiP 
; l-anwrt 10 the PaenI art Traotoa,.' , ■ ■ ■ aio sh«n teto 

I —_ 

i person signing certificatey 

[ .. — i J(-^J fi . 


LETTER 
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1993 be considered by the Examiner. 

No fee is believed due. However, if any fee should be due, 
authorization is hereby given to charge it to our Deposit Account 
No. 07-1060. Two copies of this sheet are enclosed. 


Respectfully submitted. 


j 3 . /f/y 



Reg. No. 32,245 
Attorney for Applicants 

Legal Affairs 
GENETICS INSTITUTE, INC. 

87 CambridgePark Drive 
Cambridge, Massachusetts 02140 


2 



\ 

I 


PATENT 

Serial No. Qllfoo, Doc. No. (fr^ 

Inventor ^i U^'.ck U . ( _ 

^ /a 'e f -r ^ . 


.Atty/Sec_^^ 


Date 




V ----->. f __ 

The foltains he, been ,e<.i,«l ,„ as^ p,^, ^ ^ 

— - PP.Soec.. Claim Abe,,.... y ., ^ 

X -ok. PP Amendmen/oAdl^^^<:^ j 

— —;— PP Response: OA did 
X _/_ _pp. Transmittal Letter 


_ Issue Fee 

_ Noticeof Appeal & Fee 

— Check# _(or$ 

4 ^. _ _ 


PP' -Claim,_Abstract 

— - PP Declaration/Power of Attorney 

— - PP- Verified Statement (Small Entity) 

— -shts. Informal Drawings 

— - shts. Formal Drawings 

— - PP- Assignment 

— - PP- Preliminary Amendment 

^ — 1~ 

^ - Pf^WWrmation Disclosure Statement 

with^PTO-1499 and j^references 

iUn me outgoinJ'S'"""'®'’'^ ^"ri^es.ed to place its stamp on this postal car^nd place 

yi k Respectfully, 

/^d <Lll:>jrt.(l Genetics Institute, Inc. 


i 

X- 








Atty/Sec 

Claim Abstract -op. Response. OA oro^--- 


pp. Amendment! 

SSrhhUS»a.e-«. |,i;S . 

oing mail. Genetics Institute. Inc. 

c,.. A « 


n ., 




honorable commiss ter of patents and trademarks 

WASHINGTON, D.C. 20. 


docket no.: GI 5182A 


SERIAL NO.: 07/800,364 
FltJBD: November 26, 1991 
GROUP ART UNIT: 1814 


In re application of: Rod Hewick et al. ^ 

EntiOed: BONE AND CARTILAGE INDUCTIVE PROTEINS 

Tiansmitted herewith is an Amendment in the above-identified application. The following checked items are 
applicable; 

pC] A Petition for Extension of Time for 3 months is hereby made, under {l>136(a) and fee is calculated herein; 

pf] Other: Declaration of Deposit Requirements and enclosures 

Information Disclosure Statement with JO references attact ed. 


Equals present extra claims RATE 


X $74.00 = 


Claims after ameadment 


Mintis Prior 



PAID claims 

Independent 

_2_ 

- 13 

Total 


-25 



$ .00 


[ ] Multiple Depends! Claims (Ist presentation) _ 


[XX] Information Disclosure fee pursuant to revised §1.97 & §1.98 


X $22.00 = 

$ .00 

+ $230.00 

$ .00 

+$200.00 

$200.00 



[X] The fee has been calculated above; The Commissioner is hereby authorized to charge 
payment of under §1.16 associated with this communication or credit any overpayment 

to Deposit Account No. 07-1060. 

[ ] No additional fee is believed due. 

CERTIFICATEOFMAIUNO 7939O’8^^ 

Date of Depowt 7 . 1993 

1 hereby citify that tbU corroBpcndeaoe U bein; dapoalted 
with tha United Stataa tkutal Service VU Bxprcw Mail Port Office 
to Addresaco'' service under 37 C.F.R. I.IO on dau indioated above 
and addreBsed to Honorable ComnuBaionor of Patenti and Trodemarlcflj 
WaUiinston. D.C. 20231. 10/7/7' D k o 




SUBMITTED IN TRIPLICATE 


Attorney of R^rd; Ellen J. Kapinos 
Registration No. 32,245 

Genetics Institute, Inc. 

87 CambriflgePark Drive 
Cambridge MA 02140 




















































GI 5182A 


TN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


Applicants 
Serial No. 


Rod Hewick et al. 

07/800,364 Examiner : K. Kurman 


Filed 

For 


November 26, 1991 
BONE AND CARTILAGE 


Art Unit : 1814 

INDUCTIVE PROTEINS 


August 2, 1993 

Hon. Commissioner of 

Patents and Trademarks 
Washington, DC 20231 


PETITION AND FEE FOR EXTENSION OF 



I hereby certify that thte papw or fee is being 
deposited with the United State* Postal Service 

-Express Mall Post OHice to Addressee eervic© 

under 37 C.F.RX 10 on the date Indicated above 
end Is addressed to the Commissioner of Pat^ 

v -I.....kMVA/aehlnrrtfiQ^ D. CL 202^31^ 


i-rua-n TT>.Tr\T?T5 '' 


We hereby request an extension of time for response of three 
(3) month/s pursuant to 37 CFR 1.136(a) in which to respond to the 
Office Action mailed February 5, 1993. This extension resets the 
time for response from May 5, 1993 to August 5, 1993. 

we authorize the charging of Eight Hundred and Forty ($840.00) 
and any additional fees and crediting of overpayment to our Deposit 
Account 07-1060, and for this purpose, we enclose a duplicate copy 
of this petition. 


Respectfully submitted, 



(617)-876-1170 


Genetics Institute, Inc. 
87 CambridgePark Drive 
Cambridge, MA 02140-2387 




GI 5182A 


IN THH TJNTTF.n STATES PATENT AND TRADEMARK OFFICE 
Applicants : Rod Hewick et al. 

Serial No. : 07/800,364 Examiner : K. Furman 

Filed : November 26, 1991 Art Unit : 1814 

For : BONE AND CARTILAGE INDUCTIVE PROTEINS 


August 2, 1993 


Hon. Commissioner of 
Patents and Trademarks 
Washington, DC 20231 


Express Mail" malllM label number 
OateofDeposir . . 

! hereby certify that mis paper or fee Is being 
deposit^ with the United States Postal Service 
'Express Mall Post Office to Addressee" service 
under 37 C.F.R.I. 10 on the date Indicated above 


^nd is addressed to the Commissioner of Patents 
3nd Jrad^arks*^.AWashington, D*C. 20231, 


r 




7 


Sir: INFORMATION DISCLOSURE STATEMENT — 

In accordance with the provisions of 37 C.F.R. §§ 1.56 and 1.97, 1.98(d) the 
publications and/or patents listed on the attached form PTO-1449 are cited for consideration by 
the Examiner in connection with the examination of the above-identified patent application. It 
is understood that the references need, not be provided herewith as they have been previously 
submitted to the Office in the prior parent application. Those references which are marked by 
an asterisk have been provided herewith as they were not cited in the parent and comprise the 
most recent relevant art of which applicant is aware. 

In accordance with the provisions of 37 C.F.R. §1.97, this statement is being filed 
(CHECK ONE): 

_ (1) within three (3) months of the Filing Date or before the mailing date of the First 

Office Action on the merits; or 

XX (2) after the period defined in (1) but before the mailing date of a Final Rejection 
or Notice of Allowance, and the requisite Certification or fee under Rule 1.17(p), 
namely $200.00, is included herein; or 

_ (3) after the mailing date of a Final Rejection or Notice of Allowance but before the 

payment of the Issue Fee, and the requisite Certification, petition, and petition 
fee are included herein. 


It is respectfully requested that each of the documents shown on the attached form PTO- 
1449 be made of record in this application. 


Early examination and allowance of the present application are respectfully solicited. 


Should any fee associated with the submission of this paper not be attached hereto as a 
check, the Commissioner is authorized to charge the missing fee to our Deposit Account, No. 
07-1060. Any overpayments should be credited to said Deposit Account. 

Respectfully submitted. 


Legal Affairs 
Genetics Institute, Inc. 

87 CambridgePark Drive 
Cambridge, Massachusetts 02140 


Ellen J. Kapinos 
Reg. No. 32,245 
Attorney for Applicants 
(617)-876-1170 
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Sir: 


OS 

"E)iprm I^UiT toM — 

Oate of D»pc»8<t- /f 

I hereby c«rtffy that tm pap«f Of fee 
ifepofliteci with the United Statee Po eta l S 
'Cxpresa Mall Poet Office to Addrwaoe'* a 
under 37 CsRRJ* 10 on the date indited 
end Is-8ddre6*ed to the CommlMiondf of P 
and Tradematicfi, 

_ 2^jAfL 



This is in response to the Office Action 
1993. A Request for a Three Month Extenaioiji 
this amendment. The Extension resets the t 
May 5, to April 5, 1993. 


mailed February 5, 
and Fee accompanies 
me for response from 


Please amend the application as follows: | 

In_the Specification ; ' 

Change the title to — DNA ENCODING AND METHODS FOR PRODUCING BMP-8 


PROTEINS — 

Page 1, line 34, delete "Figure 
Page 2, insert the numeral —2- 


2 ". 


at the top Center of the page. 


Page 2, 
insert 


lines 2-3, delete "#143 
- #4 (Ala) - #142 (His) 


(Ala)- #281 (His) 


of SEQ ID NO 


14 , 


of Figure 2" 
therefor, 


and 
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Page 2, line 4, delete "Figure 2" and insert — SEQ ID NO: 14— 
therefor. 

Page 2 , line 35, delete "#1 through #843” and insert —#8 through 
#850—, therefor. 

Page 3, line l delete "Figure 2". 

Page 4, lines 4-5 delete "#143 through #281 of Figure 2" and insert 
”#4 through #142—, therefor. 

Page 4, line 15, delete "#1 to #843 in Figure 2" and insert — #8 
to #850 of SEQ ID NO: 13—, therefor. 


Page 4, lines 17 and 22, delete " #143 to #281 of Figure 2" and 
insert — #4 to # 142 of seq id no: 14 — , therefor. 


Page 4, line 23 delete "#143" and insert —#4— , therefor. 


Page 6, line 24 delete "Figure 2". 

Page 8, line l, delete "#143 through 281 of Figure 2" and insert — 
#4 through #142 of SEQ ID NO: 14 —, therefor. 

Page 8, lines 7-8, delete "#143 (Ala) - #281 (His) of Figure 2" and 
insert —#4 (Ala) - #142 (His) of SEQ ID NO: 14 — , therefor. ' 

Page 8, lines 9 and 13, delete "Figure 2" and insert --SEQ ID NO: 14 
—, therefor. 
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Page 11, line 20 , delete *'#143 through #281 of Figure 2" and insert 
— #4 through #142 of SEQ ID NO: 14 —, therefor. 


Page li, line 23, delete "Figure 2" and insert —SEQ ID NO: 14—, 
therefor. 


Page li, lines 27-28, delete "#143 (Ala) - #281 (His) of Figure 2" 
and insert — #4 (Ala) - #142 (His) of SEQ ID NO: 14—, therefor. 

Page 11, line 29, delete "Figure 2" and inseit — SEQ ID NO: 14—. 

Page 29, line 22, delete "fragmnet" and insert —fragment—, 
therefor. 

Page 32, lines 6-7 delete "(SEQ ID NO:13)", 

Page 32, line 7, after "Table 4" insert — which corresponds to the 
sequence of SEQ ID NO: 14 from amino acid position number 31 through 
position 142, wherein Met at position 97 is replaced with Leu, Asn 
at position 100 is replaced with His, and Lj^s at position 137 is 
replaced with Arg, — 

I 

Page 35, line 33, delete "Figure represent" and insert ——SEQ ID 
NO:14 represents—, therefor. 

Page 36, line 7, delete "#143 *- #281 of Figure 2" and insert — #4 
— #142 of SEQ ID NO; 14-'-, therefor. 

Page 36, line 9 , delete "Figure 2" and insert —SEQ id NO; 14--, 
therefor. 
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Page 36, line 11, delete "Figure 2" and insert —SEQ ID NO:13_, 

therefor. 


Page 37, line 32, delete "#1 to #846 of Figu 
to #853 of SEQ ID N0:i3—, therefor. 


2 " 


and insert — #8 


6*(once amended) A n . isolated DNA Sequence [encoding a BMP-8 
protein said DNA sequence] comprising [ai: least one of] the 
following sequences 

a) 

GTG CAC CTG CTG AAG CCG CAC GCG GTC CCC AAG GOG TGC TGC GCG CCC ACC 

AAG CTG AGC GCC ACT TCC GTG CTC TAC TAC GAC A(^C AGC AAC AAC GTC ATC 

CTG CGC AAG CAC CGC AAC ATG GTG GTC CGC GCC T<;c GGC TGC CAC (SEQ ID 

NO: 7) ; 

b) 

GAC TGG GTC ATC GCC CCC CAA GGC TAC TCA GCC TAT TAC TGT GAA GGG GAG 

TGC TCC TTC CCG CTG GAC TCC TGC ATG AAC GCC aCC AAC CAC GCC ATC CTG 


CAG TCC CTG (SEQ ID NO: 9); and 

GAC GTC CAC GGC TCC CAC GGC CGG CAG GTG 

TGC CGTCGG CAC GAG CTG AGC TTC CAG GAC CTG GGC TGG CTG (SEQ ID NO 

11 ) . 


4 



USSN 07/800,364 
Group Art Unit 1814 
Filed: November 26, 1991 


[d) the nucleotide sei^uence comprising nucl<jotide j^^l through 43 
of Figure 2(SEQ ID NO;13); and 


e) the nucleotide sequence comprising nucleotide #430 through 
#843 of Figure 2(SEQ ID N0:13),J 


7,(twice amended) An isolated DNA sequence comprising the 


nucleotide sequence set forth in [Figure 2{!)SEQ ID N0:13[)] from 
nucleotide #[1]8 to #r843l850. 

8.(twice amended) An isolated DNA sequence comprising the 


nucleotide sequence set forth in [Figure 2 (]SEQ ID NO: 13[)] from 
nucleotide #[430]ii4. through #[8431 850 . | 


9. (once amended) An isolated DNA comprising [|T]the DNA sequence of 
ATCC #75010 [encoding BMP-8]. ! 


17.(once amended) A method [for producing a BMP-8 protein said 
method] comprising the steps of: 


(a) culturing a cell transformed with! a vector 


[having] a DNA sequence of claim 6 Said DNA sequence in 
operative association with an expression control sequence 


therefor; and ! 

(b) recovering, isolating and purifying from said culture 


5 
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medium a protein encodedf bv said DNA sJ 


souence [characterized 
by the ability to induce cartilage and/or bone formation]. 

18, (once amended) A method [for producing a purified BMP-8 
protein said method] comprising the steps of 

I 

(a) culturing a cell transformed wit4 a vector comprising 

j 

[having] a DNA sequence of claim 9 in joperative association 


with an expression control sequence the! 


refor; and 


(b) recovering, isolating and purifyipg from sa'id culture 
medium a protein encoded by said DNA sJ 


puence [characterized 


by the ability to induce cartilage and/ior bone formation]. 

19.(twice amended) A method [for producing a purified BMP-8 
protein said method] comprising the steps of: 

(a) culturing a cell transformed with ja vector comprising 
[having] a DNA sequence comprising nucleotide #[1]5. through 
#(843]fi50 of [Figure 2] SEQ ID NO; 13 said DNA sequence in 
operative association with an expression control sequence 
therefore; and 

(b) recovering, isolating, and purifying from said culture 

medium a protein characterized by an | amino acid sequence 
comprising amino acid #[143]4. to #[281]j|l2. of [Figure 2 ] (SEQ 
ID NO:14) . i 


6 
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Add new claims: 

26. A method comprising the steps of: 

(a) culturing a cell transformed with 


a vector comprising 


a DNA sequence of claim 7 said DNA sequence in operative 
association with an expression controljsequence therefor; 
and 

(b) recovering, isolating and purifyi^ng from s^aTd culture 
medium a protein encoded by said DNA sequence. 


27, 


A method comprising the steps of: 

(a) culturing a cell transformed with 
a DNA sequence of claim 8 said DNA seqq 
association with an expression control 
and 

(b) recovering, isolating and purifyij 
medium a protein encoded by 


a vector comprising 
ence in operative 
sequence therefor; 

ng from said culture 
aid DNA sequence. 


28. A DNA sequence encoding a protein comprising the following 
amino acid sequences: 

a) Arg-His-Glu-Leu-Tyr-Val-Ser-Phej-Gln-Asp-Leu-Gly-Trp- 

Leu-Asp-Trp-Val-Ile-Ala-Pro-Gln-Glly-Tyr (SEQ ID NO; 

I 

1 ); ! 


7 



USSN 07/800,364 
Group Art Unit 1814 
Filed: November 26, 1991 


b) Leu-Ser-Ala-Thr-Ser-Val-Leu-Tyi’ 

Asn-Val-Ile-Leu-Arg (SEQ id NO: 2) 


c) Ala-Cys-Cys“Ala-Pro-Thr“Lys (SEQ ID NO: 3), 

29. The DNA of claim 6 wherein said protein lias a molecular weight 

of 28,000-38,000 daltons and under reducing conditions a molecular 

i 

weight of 14,000-20,000 daltons. I 


-Tyr-Asp-Ser-Ser-Asn- 
; and 


30. The DNA of claim 28 wherein said protein ^as a molecular weight 

1 

of 28,000-38,000 daltons and under reducing cfonditions a molecular 
weight of 14,000-20,000 daltons. 


31. A-vector comprising the DNA of claim 28, 


32. A DNA sequence which hybridizes under stjringent conditions to 
the sequence of claim 28 and encodes a BMP-8 protein. 

33. A method comprising j 

a) culturing a cell transformed with a vector comprising a DNA 
of claim 28 in operative association with expression control 
sequence therefor; and 

b) recovering, isolating and purifyirjg from said culture 
medium a BMP-8 characterized by the following sequences 


8 
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i) Arg-His-Glu-Le.u*-Tyr-Val-Ser“Ph<i-Gln-Aep-Leu-Gly-Trp- 
Leu“Asp-Trp-Val-Ile-Ala-Pro-Gln-G]y-Tyr (SEQ ID NO: 
1 ); 

I 

I 

ii) Leu-Ser-Ala-Thr-Ser-Val-LeU“Tyr-Tyr-Asp-Ser-Ser-Asn- 
Aan-Val-Ile-Leu-Arg (SEQ ID NO: 2); and 


iii) Ala-Cys-Cys-rAla-Pro-Thr-Lys (SEQ ID NO: 3); 

34. A method for isolating a DNA sequence comprising 

a) designing nucleotide probes based 0:1 the following amino 
acid sequences 

i) Arg-His-Glu-Leu-Tyr-Val-Ser-Phe,-Gln-Asp-Leu-Gly-Trp- 
Leu-Asp-Trp-Val-Ile-Ala-Pro-Gln-Gly-Tyr (SEQ ID NO: 
1 )? 

ii) Leu-Ser-Ala-Thr-Ser-Val-Leu-Tyrj-Tyr-Asp-Ser-Ser-Asn- 

I 

Asn-Val-lle-Leu-Arg (SEQ ID NO; 2); 

iii) Ala-Cys“Cys-Ala-Pro-Thr-Lys (SEQ 15 NO: 3); 

b) screening a selected library wit'h said probes; and 

i 

isolating said DNA sequence from said library said DNA encoding a 
protein comprising the sequences set forth in i) through iii) . 


9 
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35. An isolated DNA sequence comprising the nucleotide sequence of 
ATCC #75011. I 


RENARKfl 


Reconsideration of the application and eLtry of the amendments 
is requested. 

The following documents accompany this respcjnse; 


1 . 

2 . 

3 . 
4 . 


Appendix A - Claims 

Information Disclosure Statement, PTO 
fee and references. 

P®^itlon for Extension of Time and Requj 
Deposit Declaration 


Form 1449, required 


ired Fee 


The Draftsman's Drawing Review has been 
with 37 CPR 1.85, Applicants will submit corr 
upon notification of allowance of clai 
application. 

Applicants have requested a certified c 
for which priority is claimed under 35 U 
PCT/US91/03388 is enclosed and the certified 
as soon as it is received. 

Minor amendments have been made to th| 
title has been changed to reflect the na 
invention. Claims_1—5, 10'*12 and 20-25 have 


noted. In accordance 
ected formal drawings 
ms in the present 

ijopy of PCT/US91/03388 

J 5C 119. A copy 'of 
opy will be forwarded 


e specification. The 
Iture of the claimed 
been deleted. Claims 
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|2 6-3 5 have been added, 
the specification for 


6-9 and 17-19 have been amended. New claims 

Basie for the new claims appears throughout,_ _xwi 

example, claims 26, 27 and 33: page 10, lii^e 30 to page 12, line 
29, page 36, line 25 to page 39, line 20; cJ.aim 28, page 3 , lines 
10-22; claims 29 and 30, page 8 , lines 28-33; claim 31, page 12, 
line 30 to page 13, line lO; claim 32, page lO, lines 4-18; claim 

34, page 8 , line 34 to page 9, line 4 and page 34, line 28 to page 

35, line 8 ; and claim 35, page 28, line 24 to page 35, line 4, 

For convenience the claims as amended appear in Appendix A. 

An Information Disclosure Statemert, Form 1449 and 
authorization to charge the $200.00 fee to Deposit Account No. 07- 
1060 accompanies this document. Copies of listed references which 
have not been previously submitted in parjent applications are 
submitted herewith. 


The objections and rejections are addrefsed below in order of 
their appearance in the office action. 


|f Group II, claims 6-9 
that an election of 


Beetriction Reau i 

Applicants hereby confirm the election o 
and 13-19- it is Applicants understanding 

species is not necessary because all specijes were searched and 
examined on the merits. Claims 1-5, loll 2 and 20-25 stand 
withdrawn from further consideration in this Application. 
Applicants hereby preserve their rights tci pursue the subject 
matter contained in these withdrawn claims in one or more 
divisional applications filed pursuant to 35 u.S.C. 121 . it is 
believed that the inventorship remains the same despite the 
withdrawal of non-elected claims. ' 
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Reiectio ne Based on 35 use Sll 2 

The specification is objected to as trailing to provide an 
adequate written description of the invention because of an error 
in referencing a SEQ ID for the bovine BMP—8 sequence in the last 
line of page 32. The specification has beenj amended, as suggested 
by the Examiner, indicating that the bovine B^P-8 sequence of Table 
4 "corresponds to the sequence of SEQ ID iiJO:l4 from amino acid 
position number 31 through position 142 wher^n Met at position 97 
is replaced with Leu, Asn at position 100 is] replaced with His and 
Lys at position 137 is replaced with Arg," j 

I 

The written description is also considered inadequate because 
where a SEQ ID NO: follows a reference to a Figure it is not clear 
whether the sequence of the SEQ ID is the equivalent of the entire 
Figure or the range of positions in the Figur^ because the position 
numbers in the Figures differ from the numbers in the SEQ ID. The 
specification has been amended to specificalljy reference the SEQ ID 
and position numbers for the SEQ ID. Refet^ence to Figure 2 has 
been deleted. The specification as amended is considered to 
provide an adequate written description. ! 

I 

Claims 6, 13 and 17 are rejected as the disclosure is enabling 
only for claims limited to where the DNA ofjthe claims encodes a 
protein having at least the sequence of aminojacids that is encoded 
by nucleotide #430 through #843 of Figure 2. i It is submitted that 
the claims as amended are enabled by the disclosure. claim 6 as 
amended and claims 13 and 17 dependent thereon are directed to a 
DNA comprising three sequences [a) , b) ^ cp which form part of 
the nucleotide sequence encoding BMP-8. i 


I 


i 


12 
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Claims 17 and 18 are rejected as the cjliBclosiure is enabling 
only for claims limited wherein the proteinjrecovered in step (b) 
is the one encoded by the coding regions ojf the DNA sequence of 
step (a) in both claims 17 and 18 and in! claim 17 wherein the 
sequence is either that set forth in d) or ei) or DNAs which encode 
the same protein(s) encoded by the DNAs of Species d) or e), 

The claims have been amended to limit the projtein recovered in step 
(b) to proteins encoded by the coding regio|ns of the DNA of step 
(a). As discussed above, claim 6 (upon whichj claim 17 depends) has 
been amended to set forth three nucleotide jsequences [a), b) and 
c)) which comprise part of the DNA sequence encoding BMP- 8 . It is 
therefore submitted that the claims as amended are enabled by the 
disclosure. ' 


The specification is objected to as failing to provide an 
enabling disclosure for the claimed inventioi because the sequence 
of the DNA encoding BMP -8 of ATCC #75010 is n<pt elsewhere disclosed 
and this DNA is claimed. The Examine^ contends that the 
specification does not provide a repeatable! method for obtaining 
ATCC #75010. Applicants submit that the description set forth on 
page 33 , line 26 through page 34, line 27 provides a repeatable 
method for obtaining the DNA encoding BMP-al of ATCC #75010. As 
suggested by the Examiner, a Declaration! by the undersigned 
Attorney of record is submitted herewith to satisfy the deposit 
requirements. The Declaration states that AjTCC #75010 and #75011 
have been deposited under the terms of the Budapest Treaty and that 
all restrictions imposed by the depositor on the availability to 
the public will be irrevocably removed upcln the granting of a 
patent. It is therefore considered that the sbecification provides 
an enabling disclosure for claims 9 and 18. \ 
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Claims 6 - 8 , 18-13 8 "^ 13 =« rsjsetel as baing indefinite 

because it is net clear whether the seguene^ “'.^'Figure' or t^! 

4.>,« Arfutvalent of the entire sequence of the Figure 

equivalent of the sequence eorresponding to |*e 

Z the Figure. Furthermore, it is 

w * 4-v.d» -P'Smires do not correspond with the SEQ lu. 

position numbers of the Figures ao no^ t-o 

L recommended by the Examiner the claims have been " 

refer only to the SEQ ID and positions thereof. arm 

amended to reference a SEQ ID. I 


/n pa Bape-d on VpC SlOl I 

yeifi°vlS i > ,a— T . . f^y. keino directed to non- 

claims 6, 9, 13 and 16 are rejected,for peing aire^ 

statutory subject matter. It is contended thf>t the DNAs of species 

ir br^nd =) Of Claim 6 and 8 and the hos^ cells have the same 

ilractaristics and utility as that found in |,ature^ ^iZlZoZ 
amended are directed to isolated DHA sequencee and are 
considered to be distinguished from that found in nature. 


in view of the above, it is submittef that the claims as 
amsudid are in condition for allowance. Reconsideration of the 

rejections and objections is eubmitted. 


nate V. /-ft3 


[legal.patent] 5182 Aaroend 


“ien j. J^pinos T 
Reg. No. (32,245 
Attorney ror Applicants 
Tel: (617J 876-1170 

I 

Genetics jEnstitute, Inc. 
87 cambrldgePark Drive 
Cambridgel HA 02140 
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APPENDIX A 


! 


6. An isolated DNA sequence comprising the 


following sequences 


a) 

GTG CAC CTG 
AAG CTG AGC 
CTG CGC AAG 
NO: 7) ; 


CTG AAG CCG CAC GCG GTC CCC AAG GCG TGC TGC 
GCC ACT TCC GTG CTC TAG TAG GAC AGC AGC AAC 
CAC CGC AAC ATG GTG GTC CGC GCC TGC GGC TGC 


GCG CCC ACC 
AAC GTC ATC 
CAC (SEQ ID 


b) 

GAC TGG GTC ATC GCC CCC CAA GGC TAC TCA GCC tJaT TAG TGT GAA GGG GAG 
TGC TCC TTC CCG CTG GAC TCC TGC ATG AAC GCC AjcC AAC CAC~GCC ATC CTG 
CAG TCC CTG (SEQ ID NO; 9 ); and I 


I 


C) 


GAC GTC CAC GGC TCC CAC GGC CGG CAG GTG 


TGC CGT CGG CAC GAG CTG AGC TTC CAG GAC CTG 

11 ) . 


GGC 


TGG CTG (SEQ ID NO: 


I 


7. An isolated DNA sequence comprising the nucleotide sequence set 
forth in SEQ id NO: 13 from nucleotide #8 to #850. 


8. An isolated DNA sequence comprising the nvjcleotide sequence set 
forth in SEQ ID NO; 13 from nucleotide #434 through #850. 

I 

I 

I 

! 

9. An isolated DNA comprising the DNA sequence of ATCC #75010. 

15 


t 



16. A host cell transformed with the DNA o| claim 9. 

17. A method comprising the steps of; i 

(a) culturing a cell transformed with a vector comprising a 
DNA sequence of claim 6 said DNA sequence in operative association 

I 

with an expression control sequence therefor; and 

(b) recovering, isolating and purifying from said culture 

i 

medium a protein encoded by said DNA sequencje. 

I 

1 

18 . A method comprising the steps of 

(a) culturing a cell transformed with a vector comprising a 
DNA sequence of claim 9 in operative associajtion with an 
expression control sequence therefor; and j 

(b) recovering, isolating and purifyihg from said culture 

t 

medium a protein encoded by said DNA sequenck. 


16 
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I 

j 

19. A method comprising the steps of: \ 

(a) culturing a cell transformed withj a vector comprising 

a DNA sequence comprising nucleotide #8 through #850 of SEQ ID 
NO: 13 said DNA sequence in operative association with an expression 

control sequence therefore; and i 

I 

(b) recovering, isolating, and purifying from said culture 
medium a protein characterized by an amino acid sequence comprising 
amino acid #4 to #142,of (SEQ ID NO:14). 

I 

I 

! 

) 

26, A method comprising the steps of: 

(a) culturing a cell transformed with a vector comprising 

a DNA sequence of claim 7 said DNA sequence in operative 
association with an expression control sequence therefor; 
and j 

(b) recovering, isolating and purifying from said culture 
medium a protein encoded by said DNA se^quence. 

: 

27. A method comprising the steps of: 

(a) culturing a cell transformed with a vector comprising 
a DNA sequence of claim 8 said DNA sequence in operative 

association with an expression control sequence therefor; 
and 

(b) recovering, isolating and purifying from said culture 
medium a protein encoded by said DNA sequence. 


17 
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28. A DHA sequence encoding e protein coifprislng the following 
amino acid sequences: 

a) *''5-''i®-Slu-t.eu-Tyr-Val-ser-Ph,-01n-Asp-Leu-Gly-Trp- 
Leu-Asp-Trp-Val-lle-Ala-Pro-Gln-GL-Tyr (SEO ID NO: 


b) ^®“-®®'^-''la-rbr-Ser-Val-i,eu-Tyj-Tyr-Asp-ser-Ser-Asn- 

Asn-Val-Ile-Leu-Arg (SEQ ID NO: aj; and 

t 

c) Ala-Cys-Cys-Ala-Pro-Thr-Lys (SEQ ID NO: 3). 


I 

29. The DNA Of claim 6 wherein eaid protein has a molecular weight 

Of 28,000-38,000 daltons and under reducing dondltlons a molecular 
weight of 14,000-20,000 daltons. 


30. The DNA of claim 28 Wherein said protein has a molecular weight 
of 28,000-38,000 daltons and under reducing «nditions a molecular 

J _ .a- ^ - 


weight Of 14,000-20,000 daltons. 


31. A vector comprising the DNA of claim 


32. A DNA sequence which hybridizes under stiingent conditi 
the sequence of claim 28 and encodes a BMP-8 protein. 


ons to 


18 
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! 

33 . A method comprising | 

a) culturing a cell transfonned with a Vector oomprialng a DNA 

of claim 28 in operative association with j an expression control 
sequence therefor; and ! 

i 

b) recovering, isolating and purifying from said culture 
nedium a BMP-8 characterised by the foncwi|>g sequences 

I 


i) 


! _^, 

Arg-Hls-Glu-Leu-Tyr-Val-Ser-Phe-Sln-Asp-Lau-Gly-Trp- 


Leu-Asp-Trp-Val-lle-Ala-Pro-Gln-Giy-Tyr (SEfi id 


NO: 


1 )/ 


ii) 


! 

Leu-Ser-Ala-Thr-Ser-Val-Leu-Tyrj-Tyr-Asp-Ser-Ser-Asn- 

Asn-Val-lle-Leu-Arg (SEQ ID NO? 2)j/ and 


iii) Ala-cys Cys Ala-Pro-Thr-Lys (SEQ ip NO; 3 ); 


34. A method for isolating a DNA sequence comprising 

a) designing nucleotide probes based oj the following amino 
acid sequences j 

1) ^""^’“^^’^l^-Leu-Tyr-Val-Ser-PhelGln-Asp-Leu-Gly-Trp- 
Leu^Asp-Trp-Val-Ile-Ala-Pro-Gln-Glil-Tyr (SEQ id NO: 
1 ) / 


19 I 
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I 

j 

ii) ^®“~Ser-Ala**Thr-.se»*_v=»i f -i 

nr ser Val-ueu-liyr-Tyr-'Aan-flov e> 

Afin-vai T, F K Asp-Ser-Ser-Asn- 

al-lie-Leu-Arg (SEQ 10 NO; | 2 ); 


lii) Al«-Cye-Oys-Ala-pro-Thr-i,y« (seq 


to NO: 3 ); 


») scr«„l„, , ^ 

isolatina said nxr^ ^ Probes; and 

txng said DNA sequence from said library said dn^ 

protein comprisina tho ^ encoding a 

sang the seguencee set forth jin i, through iii, .. 

t 


35. An ieoaeted DNA sequence conprieing the 
ATCC #75011. 


I 

hucleotide sequence of 


I 

I 


I 

j 

I 

1 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


Applicant ; Rod Hewick et al. 


Group Art Unit : 


1814 


Serial No.: 07/800,364 
Filed : November 26, 1991 

For 


Examiner 


K. Furman 


BONE AND CARTILAGE INDUCTIVE PROTEINS 

•'Express MalT labe( number_ 

Oate of 7 

I hereby oertWy Ihet 

Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 


August 2, 1993 


j ^ ^ “■ fee Is being 

deposited wfth the United States Postal Service 
Express Mail PoM Offioa to Addressee" service 
under 37 CFJU. 10 on the date IrxlicatecJ above 
and Is addressed to the Commiasioner of Paienrs 


and Tf 


DECLARATION OF DEPOSIT REQUIREMENT 




I, Ellen J. Kapinos, declare as follows: 

1. That I am an attorney of record and Senior Patent 
Attorney of Genetics Institute, the assignee of the above- 
identified patent application; 

2. That the cultures listed below have been deposited in the 
permanent culture collection of the American Type Culture 
Collection, 12031 Parklawn Drive, Rockville, Maryland, and the 
culture deposits meet the requirements of the Budapest Treaty for 
the purposes of patent procedure; 

3. That said cultures have been accorded the accession 
numbers 75010 and 75011, prior to the filing date of the above- 
identified patent application; 

4. That said cultures have been deposited under conditions 
which ensure that access thereto will be available during the 
pendency of the above-identified patent application to one 
determined by the Commissioner to be entitled thereto under 37 


C.F.R. 1.14 AND 35 U.S.C. 122; 

5. That upon issuance of a patent on the above-identified 
patent application Genetics Institute, Inc. will remove any 
restrictions as to public availability of the culture deposits, and 
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will replace the same culture deposits should they become 
nonviable, during the period that extends thirty years from the 
date of the deposit, or the period of the enforceable life of the 
patent, or the period of five years after the last public request 
for the deposit, whichever period is longest; and 

6. That I further declare that all statements made herein of 
my own knowledge are true and that all. statements made on 
information and belief and believed to true, and further that these 
statements were made with knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 10 of the United States Code and 
that such willful false statements may jeopardize the validity of 
the instant patent application or any patent issuing thereon. 

Genetics Institute, Inc. 

By: 

Ellen Kapdlios ’ 

Senior Patent Attorney 


Date: 
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PATENT 

Serial No. Pc^C/., ■.'CY 


Doc. No. Atty/Sec Date /(Uj H, ^f93 


Inventor r-^yc.t: > -- ^ ~ — ^ ' - ~f ~— ^ ^ ^ f 

Title /djyiJC 4.fr/qf Or, a. 'A^ faf P /^)^^.<^in'-L 

The following has been received in the U.S. Patent and Trademark Offic^e^prt^e 


r/ ^aJZ y7^>cQp/^ i^^ 


pp. Spec.,_Claim._Abstract 

pp. Declaration/Power of Attorney 
pp. Verified Statement (Small Entity) 
shts. Informal Drawings 
shts. Formal Drawings 
pp. Assignment V 

maj 
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M/f ^pasuiJtA A 
date stamped hereon: 

Z.O pp. Amendment: OA dtd Z’ S'f 3 
pp. Response: OA dtd. 


y 


. —,— — ^ ^ ——_ 

pp. Transmittal Letter 

•_ Issue Fee 

_ Notice of Appeal & Fee 

_ Check # for $ _li_ 

pp. Preliminary AmendmSpt • 2^ P^pOS/A - 

pp. Extension of _ 

disclosure Statement _ 


- per I US v_lcm K . 


with.PTC)-1499 and ID references 



APPLICATION NUMBER 


FILING DATE 





UWITED STATES DEPARTMEWT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATE^n■S AND TFIADEMARKS' 
Washington. D.C. 20231 


FIRST NAMED APPLICANT 


ATTY DOCKET NO/TITVE 


itv 


ANO'i ^ 


Ha*JICK 


.! t* k;-;-- 



NOTICE TO FILE MISSING PARTS OF APPLICATION 
FILING DATE GRANTED 

A filing date has been granted to this application. However, the following parts are missing. 

If aU missing parts are filed within the period set below, the total anipunt owed by applicant as a 

□iarge entity, D small entity (verified statement filed), is $ / -- . 

1. □ The statutory basic filing fee is: □ missing □ insufficient Applicant as a □ large entity 

□ small entity, must submit $_■ to complete the basic filing fee and MUST ALSO 

SUBMIT THE SURCHARGE AS INDICATED BELOW. 


2, □ Additional claim fees of‘ $_ 


. asa □ large entity □ small entity, including any required multiple 


dependent claim fee, are required. Applicant must submit the additional claim fees or cancel the additional 
claims for which fees are due. NO SURCHARGE IS REQUIRED FOR THIS ITEM. 

3. G The oath or declaration: 

□ is missing. ' 

□ does not cover items omitted at time of execution. 

An oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above Application 
Number and Filing Date is required. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED 
BELOW. 

4. Q The oath or declaration does not identify the application to which it applies. An oath or declaration in 

compliance with 37 CFR 1.63, identifying the application by the above Application Number and Filing Date 
is required. A SURCHARGE MUST ALSO BE REMITTED AS INDICATED BELOW. 

5. ST The signature to the oath or declaration is: CEmissing; □ a reproduction; □ by a person other than the 

inventor or a person qualified under 37 CFR 1.42,1.43, or 1.47. A properly signed oath or declaration in 
compliance with 37 CFR 1.63, identifying the application by the above Application Number and Filing Date 
is required. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED BELOW.. 

6. D The signature of the following joint inventor(s) is missing from the oath or declaration: 

--An oath or declaration listing the names of all inventors and signed by 

the omitted inventors), identifying this application by the above Application Number and Receipt Date is 
required. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED BELOW. 

7- □ The application was filed in a language other than English. Applicant must file a verified English 

translation of the application and a fee of $30,00 under 37 CFR 1,17(k), unless this fee has already been 
paid. NO SURCHARGE IS RERQUIRED FOR THIS ITEM. 

8, D A $50,00 processing fee is required for returned checks. (37 CFR 1.21(m)). 

9. □ Your filing receipt was mailed in error because check was returned without payment. 

10, □ Other. 

An Application Number and Piling Date have been assigned to this application. The missing parts and fees 
identified above in items 1 and 3-6 must be timely provided ALONG WITH THE PAYMENT OP A 
SURCHARGE of $120.00 for large entities or $60.00 for small entities who have filed a verified statement 
claiming such status. The surchage is set forth in 37 CFR 1.16(e). Applicant is given ONE MONTH FROM 
THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE FILING DATE of this application, 
WHICHEVER IS LATER, within which to file all missing parts and pay any fees required above to ovoid 
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee 
under the provisions of 37 CFR 1.136(a). 

Direct the response to, and any questions about, this notice to ATTENTION: Application Division, 

Special Handling Unit. 

- A copy of this notice MUST be returned with response. 

( / /3 ... . A / i / i />,, ) 


For; Manager, Application Division 

(703) 55?- i 


FORM PTO-1B33 (REV. 6-90) 


ATTORNEY'S/APPLICANTS COPY 



GI 5182A 

IN THE UNITED STATES PATENT AND TRADEMARK OFFTCR 

APPLICANT : Hewick et al. ) GROUP ART UNIT: 1814 

SERIAL NO.: 07/800,364 ) EXAMINHl: K. FURMAN 

FILED ; 26 November 1991 ) 

TITLE : Bone and Cartilage Inductive Proteins ) 


BOX SEQUENCE 

Hon. Commissioner of Patents 
and Trademarks 
Washington, DC 20231 


November 11, 


1 certify that this correspondanca is t 

^^roited with the United States Postal Servit 
first class mail in an envelope addressed to ( 
missioner of Patents an^ Trademark, W^l 
ton^^ 2p231, of^ 


PETITION AND FEE FOR EXTENSION OF TIME UNDER 37 CFR 1.136 
We hereby request an extension of time for response of two (2) 
month/s pursuant to 37 CFR 1.136(a) in which to respond to the 
Notice to Comply with Requirements for Applications Containing 
Nucleotide Sequence and/or Aminco Acid Sequence Disclosures. This 
extension resets the time for response from September 12, 1992 to 
November 12, 1992. 

We authorize the charging of $360.00 and any additional fees 
and crediting of overpayment to our Deposit Accoxant 07-1060, and 
for this purpose, we enclose a duplicate copy .qf this petition. 

Respectfully submitted. 

Date: /Z. 

Ellen J.^i^apinos 
Reg. No. 32,245 
Attorney for Applicant 
87 CambridgePark Drive 
Cambridge, MA 02140 
(617) 876-1170 




GI 5182A 

IN THE UNITED STATES PATENT AND TRADKMARK QFFTCT: 


Applicants 

Application Serial No. 

Filing Date 

For 


Hewick, et al 

07/800,364 

26 November 1991 

Bone and Cartilage Inductive Proteins 


November 11, 1992 


Box Sequence 

Honorable Commissioner of 
Patents and Trademarks 
Washington, DC 20231 

STATEMENT PURSUANT TO 37 CFR 


1.825 (a\ 


I hereby certify that this correspondence is b 
deposited with the United States Postal Servic 
fir^ dass mail in an envelope addressed to C 
missioner of Patents and Trademarks. Wash 

k I 


Sir: 


Pursuant to the attached notice dated August 12, 1992 received 
from the Patent and Trademark Office that the "Sequence Listing" 
does not comply with the requirements of §§ 1.821 through 1.825 
because Sequence to human BMP~8 in Fig. 2 does not comply with the 
sequence rules, applicant herewith submits an amended Sequence 
Listing and Preliminary Amendment. 

_ ^substitute t^is :*aii^\dedi^:S^qhence Listing for the 
^^^^irially—f iled Sequenci^* • Lis^^hg. ■ The . Sequence Listing and 
enclosed diskette contain amen^ents to SEQ ID NOS 1-12 to correct 
defects and now contains SEQ ID NOS. 1-14. 

In addition, the Application Serial Number arid'filing date are 
now available and have been provided in the appropriate location in 
the Sequence Listing. 

These amendments present no substantive changes to the 
Sequences as originally filed. No new matter has been added. 

Respectfully submitted. 


El len J. jkkTp ihos'' 

Reg. No. 32,245 
Attorney for Applicant 


87 CambridgePark Drive 
Cambridge, MA 02140 






GI 5182A 


IN THE UNITED STATES PATENT AND TRADEMARK OFFTCB 


APPLICANT : Hewick et al ) GROUP ART UNIT: 1814 

SERIAL NO.: 07/800,364 ) EXAMINER: K. Furman 

FILED : 26 November 1991 ) 

TITLE : BONE AND CARTILAGE ) 

INDUCTIVE PROTEINS 


November 11, 1992 


Hon. Commissioner of Patents 
and Trademarks 
Washington, DC 20231 


PRELIMINARY AMENDMENT 


- -I ws-. w.y uidi inib correscordenct ts 
.-v-oiteo with the United States Pcstai Serv.cf 
-■’T cia5S“mail in an envelope addressed to O 
ot Patents and Trademarks Washi 


sir: 


In response to the Notice to Comply with Sequence Requirements 

August 12 and in accordance with the sequence requirements 

of 37 CFR 1.821(d) please amend the application as follows: 

In the Specification : . 

Insert (SEQ ID NO: 14)— after "Figure 2" on the following 
pages: 

page 1, line 34 
page 4, line 5 


Insert (SEQ ID NO:' 13)— after "Figure 2" on the following 

pages: 

page 3, line 1 
page 6, line 24 


Insert (SEQ ID NOS: 13 and 14)— after "Figure 2" on the 
following pages: 

page 7, line 15 
page 35, line 30 




HEWICK ET AL 
November 11, 1992 
Page - 2 - 


In the Claims: 


Insert —(SEQ ID NO: 14)— after "Figure 2" in the following 
claims: 

Claims 1(e), 4, 5, 12, 19, and 25 


Insert —(SEQ ID NO: 13)— after "Figvire 2" in the following 
claims: 

Claims 6 (d) and (e) , 7 and 8 


REMARKS 

Reference to Sequence ID numbers has been made in the 
specification and claims. The sequences of Figure 2 are depicted 
(as now referenced in the specification and claims) in SEQ ID NOS: 
13 and 14. It is believed that this amendment addresses paragraph 
5 of the Notice to Comply. Paragraph 5 indicates that a sequence 
of the "Listing" is not properly referenced. Though BMP-8 was not 
originally in the "Listing" it is understoira that this is the 
sequence intended in paragraph 5. 


Respectfully submitted. 



Attorney for Applicant/s 


Date: 



GI 5182A 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


APPLICANT : Hewick et al ) 

SERIAL NO.: 07/800,364 ) 

FILED : 26 November 1991 ) 

TITLE : BONE AND CARTILAGE ) 

INDUCTIVE PROTEINS 


GROUP ART UNIT: 1814 
EXAMINER: K. Furman 


November 11, 1992 


Hon. Commissioner of Patents 
and Trademarks 
Washington, DC 20231 


STATEMENT PURSUANT TO 


37 CFR 1.821 


^ hereby certify that this correspondence is be 
deposited with the United States Postal Servicf 
first class mail in an envelope addressed to Ct 
missioner of Patents ^d Trademarks, Was^hi 
ton. 0.^0^. on ‘ 

^ O', 


sir: 


P^^suant to the duty to submit DNA and amino acid seguence in 
computer readable form, this affirms that to the best of my 
knowledge and belief, the content of the SEQUENCE LISTING as 
provided after the specification and before the claims in the 
above-identified patent application and the computer readable copy 
of said SEQUENCE LISTING provided herewith are the same. 

Respectfully submitted, 

Date: Ml/./Z,/ff 7^ " ' 

^llen Jv^/Kapinoii 
Reg. No. 32,245 
, Attorney for Applicant 

87 CambridgePark Drive 
Cambridge, MA 02140 
(617) 876-1170 
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(1) GENERAL INFORMATION: 

(i) APPLICANT: Hewick, Rodney M. 

Wang, Jack H. 

Wozney, John M. 

Celeste, Anthony J. 

(ii) TITLE OF INVENTION: Bone and Cartilage Inductive Proteins 

(iii) NUMBER OF SEQUENCES: 14 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Legal Affairs, Genetics Institute, Inc. 

(B) STREET: 87 CambridgePark Drive 

(C) CITY: Cambridge 

(D) STATE: MA 

(E) COUNTRY: USA 

(F) ZIP: 02140 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentin Release #1.0, Version #1.25 

(vi) CURRENT APPLICATION DATA; 

(A) APPLICATION NUMBER: US 07/800,364 

(B) FILING DATE: 26-NOV-1991 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION; 

(A) NAME: Kapinos, Ellen J. 

(B) REGISTRATION NUMBER; 32,245 

(C) REFERENCE/DOCKET NUMBER; GI 5182A 

(ix) TELECOMMUNICATION INFORMATION; 

(A) TELEPHONE: 617-876-1170 

(B) TELEFAX; 617-876-5851 


(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL; NO 

(iv) ANTI-SENSE; NO 

(vi) ORIGINAL SOURCE: 

(F) TISSUE TYPE: Bone 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Arg His Glu Leu Tyr Val Ser Phe Gin Asp Leu Gly Trp Leu Asp Trp 
1 5 10 15 

Val lie Ala Pro Gin Gly Tyr 
20 

(2) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(V) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taurus 
(F) TISSUE TYPE: Bone 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val lie 
1 5 10 15 

Leu Arg 


(2) INFORMATION FOR SEQ ID NO:3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taurus 
(F) TISSUE TYPE: Bone 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Cys Cys Ala Pro Thr Lys 
5 


Ala 

1 
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(2) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS; single 

(D) TOPOI/DGY; unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE:• 

(A) ORGANISM: Bos taurus 
(F) TISSUE TYPE: Bone 


(xi) SEQUENCE DESCRIPTION; SEQ ID NO; 4: 

Thr Asn Glu Leu Pro Pro Pro Asn Lys Leu Pro Gly He Phe Asp Asp 
1 5 10 15 

Val His Gly Ser His Gly Arg 
20 

. • - 

(2) INFORMATION FOR SEQ ID NO;5; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 80 base pairs 

(B) TYPE; nucleic acid 

. (C) STRANDEDNESS; double 
(D) TOPOLOGY; linear 


(ii) 

MOLECULE TYPE: DNA 

(genomic) 

(iii) 

HYPOTHETICAL: NO 


(iv) 

ANTI-SENSE; NO 


(vi) 

ORIGINAL SOURCE: 

(A) ORGANISM: Bos 

taurus 

(vii) 

IMMEDIATE SOURCE; 
(B) CLONE: acc30 


(viii) 

POSITION IN GENOME: 
(C) UNITS: bp 


(ix) 

FEATURE: 



(A) NAME/KEY: CDS 

(B) LOCATION: 25..57 


(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 5: 

GGATCCGCGT GCTGTGCTCC GACC AAG CTG AGC GCC ACC TCC GTG CTC TAC 

Lys Leu Ser Ala Thr Ser Val Leu Tyr 
1 5 


51 





TAC GAC AGCAGCAACA ATGTAATTCT AGA 
Tyr Asp 
10 


44 


80 


(2) INFORMATION FOR SEQ ID NO:6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:6: 

Lys Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp 
^ 5 10 

(2) INFORMATION FOR SEQ ID NO:7: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 199 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos Taurus 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: Bovine genomic 

(B) CLONE: Lambda 9800-10 

(viii) POSITION IN GENOME: 

(C) UNITS: bp 

(ix) FEATURE: 

(A) NAME/KEY: exon 

(B) LOCATION: 30..199 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION: 1..29 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION; 30..179 


(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 7; 

TGCCCGCTGC CCCCTCCCGC CCCCGCCAG GTG CAC CTG CTG AAG CCG CAC GCG 

Val His Leu Leu Lys Pro His Ala 
1 5 


53 


101 


45 

GTC CCC AAG GCG TGC TGC GCG CCC ACC AAG CTG AGC GCC ACT TCC GTG 

Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr Ser Val 

10 15 20 

CTC TAC TAC GAC AGC AGC AAC AAC GTC ATC CTG CGC AAG CAC CGC AAC 

Leu Tyr Tyr Asp Ser Ser Asn Asn Val lie Leu Arg Lys His Arg Asn 

25 30 35 40 

ATG GTG GTC CGC GCC TGC GGC TGC CAC TGAGGCCCCA ACTCCACCGG 
Met Val Val Arg Ala Cys Gly Cys His 

45 50 

CAG 


(2) INFORMATION FOR SEQ ID NO;8; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 49 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE; protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:8: 


Val 

1 

His 

Leu 

Leu 

Lys 

5 

Pro 

His 

Ala 

Val 

Pro 

10 

Lys 

Ala 

Cys 

Cys 

Ala 

15 

Pro 

Thr 

Lys 

Leu 

Ser 

20 

Ala 

Thr 

Ser 

Val 

Leu 

25 

Tyr Tyr Asp 

Ser 

Ser 

30 

Asn 

Asn 

Val 

He 

Leu 

35 

Arg 

Lys 

His 

Arg 

Asn 

40 

Met 

Val 

Val 

Arg 

Ala 

45 

Cys 

Gly 

Cys 


His 


(2) INFORMATION FOR SEQ ID NO:9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 172 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taurus 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: Bovine genomic 

(B) CLONE: Lambda 9800-10 


149 


196 


199 


(viii) POSITION IN GENOME: 

(C) UNITS: bp 
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(ix) FEATURE: • 

(A) NAME/KEY: exon 

(B) LOCATION: 51..161 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION: 1..50 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION; 162..172 

(ix) FEATURE: 

(A) NAME/KEY; CDS 

(B) LOCATION: 51..i6l 


(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

GGGGTGGGAG GGCACGTGGA TGGGACTCAC CTTCTCCCAC TACCCCCCAG GAC TGG 

Asp Trp 
1 

GTC ATC GCC CCC CAA GGC TAC TCA GCC TAT TAC TGT GAA GGG GAG Tg"c 

Val lie Ala Pro Gin Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly Glu Cys 

5 10 15 

TCC TTC CCG CTG GAC TCC TGC ATG AAC GCC ACC AAC CAC GCC ATC CTG 

Ser Phe Pro Leu Asp Ser Cys Met Asn Ala Thr Asn His Ala lie Leu 

20 25 30 

CAG TCC CTG GTCAGTACCT C ■ 

Gin Ser Leu 
35 


56 


104 


152 


172 


(2) INFORMATION FOR SEQ ID NO:10: 

(i) SEQUENCE CHARACTERISTICS: ... 

(A) LENGTH: 37 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10: 

Asp Trp Val lie Ala Pro Gin Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly 
is 10 15 

Glu Cys Ser Phe Pro Leu Asp Ser Cys Met Asn Ala Thr Asn His Ala 
20 25 30 

He Leu Gin Ser Leu 
35 

(2) INFORMATION FOR SEQ ID NO:11: 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 119 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: DNA (genoialc) 

(ill) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos baurus 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: Bovine genous 

(B) CIONE: Lambda 9800-10 

(viii) POSITION IN GENOME: 

(C) UNITS: bp 

(lx) FEATURE: 

(A) NAME/KEY: exon 

(B) LOCATION: 20..99 

(lx) FEATURE; 

(A) NAME/KEY; intron 

(B) LOCATION: 1..19 

(lx) FEATURE; 

(A) NAME/KEY: intron 

(B) LOCATION: 100..119 

(lx) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 22..99 


(xi) SEQUENCE DESCRIPTION; SEQ ID NO;11: 

CCCTTGCGTG TCCCCGCAGA C GAC GTC CAC GGC TCC CAC GGC CGG CAG GTG 

Asp Val His Gly Ser His Gly Arg Gin Val 

1 5 10 

TGC CGT CGG CAC GAG CTG TAC GTG AGC TTC CAG GAC CTG GGC TGG CTG 

Arg His Glu Leu Tyr Val Ser Phe Gin Asp Leu Gly Trp Leu 

15 20 25 

GTGAGTTCCG ACTCTCCTTT 


(2) INFORMATION FOR SEQ ID NO:12; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 26 amino acids 

(B) TYPE; amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12: 


Asp 

1 


Val His Gly 


48 

Ser His Gly Arg Gin Val Cys Arg Arg His Glu Leu 
® 10 15 


Tyr Val Ser Phe Gin Asp Leu Gly Trp Leu 
20 25 

(2) INFORMATION FOR SEQ ID NO:13; 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH; 1003 base pairs 

(B) TYPE; nucleic acid 

(C) STRANDEDNESS; double 

(D) TOPOLOGY: circular 

(ii) MOLECULE TYPE; cDNA to mRNA 

(iii) HYPOTHETICAL; NO 

(vi) ORIGINAL SOURCE; 

(A) ORGANISM; Homo sapiens 
(F) TISSUE TYPE; Human Heart 

(Vii) IMMEDIATE SOURCE; 

(A) ^^^J^^-^Human heart cDNA library stratagene catalog 

(B) CLONE; hH38 

(viii) POSITION IN GENOME: 

(C) UNITS; bp 

(ix) FEATURE; 

(A) NAME/KEY: CDS 

(B) LOCATION: 8..850 

(ix) FEATURE; 

(A) NAME/KEY; matjpeptide 

(B) LOCATION; 427..843 

(ix) FEATURE: 

(A) NAME/KEY: mRNA 

(B) LOCATION: 1..997 


(xi) SEQUENCE DESCRIPTION; SEQ ID NO;13: 


GAATTCC 


CCG GCT 
Pro Ala 
-125 

CCC AGC 
Pro Ser 


GTG GTC 
Val Val 


GAG CCC 
Glu Pro 
-139 

CAT 

His 

TGG 

Trp 

AAG GAG 
Lys Glu 
-135 

TTC 

Phe 

GGG 

Gly 

GAG 

Glu 

GCG 

Ala 

GTC ACA 
Val Thr 
-120 

GCT 

Ala 

GCG 

Ala 

ATC 

lie 

CAC 

His 

CTG CTC 
Leu Leu 
-105 

AAC 

Asn 

AGG 

Arg 

ACC 

Thr 

CAG 

Gin 

GAG 

Glu 

-90 

CAG 

Gin 

TCC 

Ser 

AAC 

Asn 

AGG 

Arg 

GAG 

Glu 

-85 


CGC 

TTT 

GAC 

CTG 

ACC 

CAG 

ATC 

Arg 

Phe 

Asp Leu 
-130 

Thr 

Gin 

He 

GAG 

TTC 

CGG 

ATT 

TAC 

AAG 

GTG 

Glu 

Phe Arg 
-115 

lie 

Tyr 

Lys 

Val 

-110 

CTC 

CAC 

GTC 

AGC 

ATG 

TTC 

CAG 

Leu His 
-100 

Val 

Ser 

Met 

Phe 

-95 

Gin 

TCT 

GAC 

TTG 

TTC 

TTT 

TTG 

GAT 

Ser 

Asp 

Leu 

Phe 

Phe 

-80 

Leu 

Asp 


49 


97 


145 


193 


49 


CTT 

CAG 

ACG 

CTC 

CGA 

GCT 

GGA 

GAC 

GAG 

Leu 

Gin 

Thr 

-75 

Leu 

Arg 

Ala Gly 

Asp 

-70 

Glu 

ACA 

GCA 

GCC 

AGT 

GAC 

TGC 

TGG 

TTG 

CTG 

Thr 

Ala 

-60 

Ala 

Ser 

Asp 

Cys 

Trp 

-55 

Leu 

Leu 

CTC 

CGC 

CTC 

TAT 

GTG 

GAG 

ACT 

GAG 

GAT 

Leu 

-45 

Arg 

Leu 

Tyr 

Val 

Glu 

-40 

Thr 

Glu 

Asp 

CTG 

GCC 

GGC 

CTG 

CTG 

GGT 

CAA 

CGG 

GCC 

Leu 

Ala 

Gly 

Leu 

Leu 

-25 

Gly Gin 

Arg 

Ala 

GTG 

GTC 

ACT 

TTC 

TTC 

AGG 

GCC 

AGT 

CCG 

Val 

Val 

Thr 

Phe 

-10 

Phe 

Arg Ala 

Ser 

Pro 

-5 

GCA 

GTG 

AGG 

CCA 

CTG 

AGG 

AGG 

AGG 

CAG 

Ala 

Val 

5 

Arg 

Pro 

Leu 

Arg Arg 
10 

Arg 

Gin 

CCG 

CAG 

GCC 

AAC 

CGA 

CTC 

CCA 

GGG 

ATC 

Pro 

20 

Gin 

Ala 

Asn 

Arg 

Leu 

25 

Pro 

Gly 

He 

CAC 

GGC 

CGG 

CAG 

GTC 

TGC 

CGT 

CGG 

CAC 

His 

Gly 

Arg 

Gin 

Val 

40 

Cys 

Arg 

Arg 

His 

GAC 

CTT 

GGC 

TGG 

CTG 

GAC 

TGG 

GTC 

ATC 

Asp 

Leu 

Gly 

Trp 

55 

Leu 

Asp 

Trp 

Val 

He 

60 

TAT 

TAC 

TGT 

GAG 

GGG 

GAG 

TGC 

TCC 

TTC 

Tyr 

Tyr 

Cys 

70 

Glu 

Gly 

Glu 

Cys 

Ser 

75 

Phe 

GCC 

ACC 

AAC 

CAC 

GCC 

ATC 

CTG 

CAG 

TCC 

Ala 

Thr 

85 

Asn 

His 

Ala 

He 

Leu 

90 

Gin 

Ser 

AAC 

GCA 

GTC 

CCC 

AAG 

GCG 

TGC 

TGT 

GCA 

Asn 

100 

Ala 

Val 

Pro 

Lys 

Ala 

105 

Cys 

Cys 

Ala 

TCT 

GTG 

CTC 

TAC 

TAT 

GAC 

AGC 

AGC 

AAC 

Ser 

Val 

Leu 

Tyr 

Tyr 

120 

Asp 

Ser 

Ser 

Asn 

CGC 

AAC 

ATG 

GTG 

GTC 

AAG 

GCC 

TGC 

GGC 

Arg 

Asn 

Met 

Val 

135 

Val 

Lys 

Ala 

Cys 

Gly 

140 


GGC TGG 

CTG 

GTG 

CTG 

GAT 

GTC 

241 

Gly Trp 

Leu 

Val 

-65 

Leu 

Asp 

Val 

AAG CGT 

CAC 

AAG 

GAC 

CTG 

GGA 

289 

Lys Arg 

His 

-50 

Lys 

Asp 

Leu 

Gly 

GGG CAC 

AGC 

GTG 

GAT 

CCT 

GGC 

337 

Gly His 
-35 

Ser 

Val 

Asp 

Pro 

Gly 

-30 


CCA CGC 

TCC 

CAA 

CAG 

CCT 

TTC 

385 

Pro Arg 
-20 

Ser 

Gin 

Gin 

Pro 

-15 

Phe 


AGT CCC 

ATC 

CGC 

ACC 

CCT 

CGG 

433 

Ser Pro 

He 

Arg 

Thr 

1 

Pro 

Arg 


CCG AAG 

AAA 

AGC 

AAC 

GAG 

CTG 

481 

Pro Lys 

Lys 

15 

Ser 

Asn 

Glu 

Leu 


TTT GAT 

GAC 

GTC 

CAC 

GGC 

TCC 

529 

Phe Asp 
30 

Asp 

Val 

His 

Gly 

Ser 

35 


GAG CTC 

TAC 

GTC 

AGC 

TTC 

CAG 

577 

Glu Leu 
45 

Tyr 

Val 

Ser 

Phe 

50 

Gin 


GCC CCC 

CAA 

GGC 

TAC 

TCA 

GCC 

625 

Ala Pro 

Gin 

Gly 

Tyr 

65 

Ser 

Ala 


CCG CTG 

GAC 

TCC 

TGC 

ATG 

AAC 

673 

Pro Leu 

Asp 

Ser 

80 

Cys 

Met 

Asn 


CTG GTG 

CAC 

CTG 

ATG 

AAG 

CCA 

721 

Leu Val 

His 

95 

Leu 

Met 

Lys 

Pro 


CCC ACC 

AAG 

CTG 

AGC 

GCC 

ACC 

769 

Pro Thr 
110 

Lys 

Leu 

Ser 

Ala 

Thr 

115 


AAC GTC 

ATC 

CTG 

CGC 

AAG 

CAC 

817 

Asn Val 
125 

He 

Leu 

Arg 

Lys 

130 

His 



TGC CAC TGAGTCAGCC CGCCCAGCCC 870 

Cys His 


TACTGCAGCC ACCCTTCTCA TCi?GGATCGG GCCCTGCAGA GGCAGAAAAC CCTTAAATGC 93 0 

TGTCACAGCT CAAGCAGGAG TGTCAGGGGC CCTCACTCTC GGTGCCTACT TCCTGTCAGG 990 



50 


CTTCTGGGAA TTC 


1003 


(2) INFOPMATION FOR SEQ ID NO:14; 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 281 amino acids 

(B) TYPE: aunino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTTON: ,SEQ ID NO: 14: 

Glu Pro His Trp Lys Glu Phe Arg Phe Asp Leu Thr Gin lie Pro Ala 
-139 -135 -130 -125 

Gly Glu Ala Val Thr Ala Ala Glu Phe Arg lie Tyr Lys Val Pro Ser 
-120 -115 -110 

lie His Leu Leu Asn Arg Thr Leu His Val Ser Met Phe Gin Val Val 
-105 -100 -95 

Gin Glu Gin Ser Asn Arg Glu Ser Asp Leu Phe Phe Leu Asp Leu Gin 
-90 -85 -80 


Thr Leu Arg Ala Gly Asp Glu Gly Trp Leu Val Leu Asp Val Thr Ala 
-75 -70 -65 -60 


Ala Ser Asp Cys Trp Leu Leu Lys Arg His Lys Asp Leu Gly Leu Arg 
-55 -50 -45 


Leu Tyr Val Glu Thr Glu Asp Gly His Ser Val Asp Pro Gly Leu Ala 
-40 -35 -30 


Gly Leu Leu Gly Gin Arg Ala Pro Arg Ser Gin Gin Pro Phe Val Val 
-25 -20 -15 

Thr Phe Phe Arg Ala Ser Pro Ser Pro lie Arg Thr Pro Arg Ala Val 
-10 -5 15 

Arg Pro Leu Arg Arg Arg Gin Pro Lys Lys Ser Asn Glu Leu Pro Gin 

10 15 20 

Ala Asn Arg Leu Pro Gly lie Phe Asp Asp Val His Gly Ser His Gly 
25 30 35 

Arg Gin Val Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gin Asp Leu 
40 45 50 

Gly Trp Leu Asp Trp Val lie Ala Pro Gin Gly Tyr Ser Ala Tyr Tyr 
55 60 65 

Cys Glu Gly Glu Cys Ser Phe Pro Leu Asp Ser Cys Met Asn Ala Thr 
70 75 80 85 

Asn His Ala lie Leu Gin Ser Leu Val His Leu Met Lys Pro Asn Ala 

90 95 100 




Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr Ser Val 
105 110 115 

Leu Tyr Tyr Asp Ser Ser Asn Asn Val lie Leu Arg Lys His Arg Asn 
120 125 130 

Met Val Val Lys Ala Cys Gly Cys His 
135 140 
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Serial No. 07/800,364 
Art Unit 1814 

15. Restriction to one of the following inventions is required under 35 
U.S.C. § 121: 

I. Claims 1-5, 10-12 and 20-25, drawn to BMP-8 proteins, 

5 pharmaceuticals and methods of treatment, classified in Class 514, 

subclass 12; and Class 530, subclass 350. 

II. Claims 6-9 and 13-19, drawn to DNfts, host cells and methods of 
producing recombinant BMP-8, classified in Class 536, subclass 27; Class 

I® 435, subclass 240.2+, depending upon the nature of the cell, and 

subclass 69.1. 

16. The inventions are distinct, each from the other because of the 
15 following reasons: 

The inventions of Group II and Group I are related as process of making 
and product made. The inventions are distinct if either or both of the 
following can be shown: (1) that the process as claimed can be used to make 
other and materially different product or (2) that the product as claimed can 
20 be made by another and materially different process (M.P.E.P. § 806.05(f)). 

In the instant case the protein can be made by purification from natural 
sources using convention purification techniques or combinations of 
purification techniques including, ion exchange chromatography, hydrophobic 
interaction chromatography, thiophilic adsorption chromatography, 

25 immunoaffinity purification techniques, ultrafiltration, density gradient 

ultracentrifugation, reverse-phase HPLC and/or other conventional purification 
techniques. Additionally, the DNA and products containing the DNA of Group II 
are chemically distinct compounds having separate status in the art as show by 
their diverse classification and the DNA and host cells can be used other than 
30 to make the protein, such as to make additional DNA for use as a probe to 
detect and/or obtain the same or similar nucleic acid molecules. 

17. If Group I is elected, Claims 1, 2, 10 and 20-24 are generic to a 
plurality of disclosed patentably distinct species comprising (i) species a) 

35 of claim 1; (2) species b) of claim 1; (3) species c) of claim 1; (4) species 
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d) of claim 1; (5) species e) of claim 1 (i.e. the mature protein also in 
claims 4, 18 and 85); (6) the species of claim 5, i.e. the intact protein plus 
presequence) and (7) the human BMP of PTCC #75010 (claims 3 and 11). These 
species are distinct one from the other because the are drawn to different 
5 amino acid sequences required and/or proteins of different size which include 
portions of sequence not included in the other species which requires 
searching not required for the other species and therefore requires a separate 
field of search though they may be classified together. Applicant is required 
under 35 U.S.C. § 181 to elect a single disclosed species, even though this 
10 requirement is traversed. 

Should applicant traverse on the ground that the species are not 
patentably distinct, applicant should submit evidence or identify such 
evidence now of record showing the species to be obvious variants or clearly 
admit on the record that this is the case. In either instance, if the 
15 examiner finds one of the inventions unpatentable over the prior art, the 

evidence or admission may be used in a rejection under 35 U.S.C. § 103 of the 
other invention. 

18. If Group II is elected. Claims 6, 13 and 17 are generic to a plurality 
20 of disclosed patentably distinct species comprising (1) species a) of claim 6; 

(8) species b) of claim 6; (3) species c) of claim 6; (4) species d) of claim 
6 encoding the intact protein plus presequence (also in claims 7, 14 and 19); 
(5) species e) of claim 6 (i.e. encoding the mature protein also in claims 8 
and 15); (6) the DNP of PTCC #75010 including introns (claims 9, 16 and 18). 

25 These species are distinct one from the other because the are drawn to 

different DMA sequences required and/or DMAs of different size which include 
portions of sequence not included in the other species which requires 
searching not required for the other species. Applicant is required under 35 
U.S.C. § 181 to elect a single disclosed species, even though this requirement 
30 is traversed. 

Should applicant traverse on the ground that the species are not 
patentably distinct, applicant should submit evidence or identify such 
evidence now of record showing the species to be obvious variants or clearly 
admit on the record that this is the case. In either instance, if the 
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examiner finds one of the inventions unpatentable over the prior art, the 
evidence or admission may be used in a rejection under 35 U-S.C. § 103 of the 
other invention. 

5 19. Because these inventions are distinct for the reasons given above and 

have acquired a separate status in the art as shown by their different 
classification and because the search required for Group I is not required for 
Group II, restriction for examination purposes as indicated is proper. 

10 20. During a telephone conversation with Ellen Kapinos on 1-J5-93 a 

provisional election was made with traverse to prosecute the invention of 
Group II, claim 6-9 and 13-19 and the species of (4) above which reads upon 6, 
7, 14 and 19. However, since no prior art was found for the elected species, 
all the species were searched and examined on the merits in Group II. 

15 Affirmation of this election must be made by applicant in responding to this 
Office action. Claims 1-5, 10-12 and 20-25 are withdrawn from further 
consideration by the Examiner, 37 C.F.R. 5 1.142(b), as being drawn to a non- 
elected invention. 

20 21. Applicant is advised that the response to this requirement to be 

complete must include an election of the invention to be examined even though 
the requirement be traversed. 

22. Applicant is reminded that upon the cancellation of claims to a non- 

25 elected invention, the inventorship must be amended in compliance with 37 

C.F.R. % 1.4a(b) if one or more of the currently named inventors is no longer 
an inventor of at least one claim remaining in the application. Any amendment 
of inventorship must be accompanied by a diligently-filed petition under 37 
C.F.R. § 1.4a(b) and by the fee required under 37 C.F.R. § 1.17(h), 

30 

23. The following is a quotation of the first paragraph of 35 U.B.C. § 112; 

The specification shall contain a written description of the invention, 
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and of the manner and process of making and using it, in such full, 
clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to 
make and use the same and shall set forth the best mode contemplated by 
5 the inventor of carrying out his invention. 


10 


15 


f 


80 


85 


30 




24. The specification is objected to under 35 U.S.C. § 118, first paragraph, 
as failing to provide an adequate written description of the invention. The 
written description is inadequate because the amino acid sequence of bovine 
BMP-a is stated in the last line of p. 38 as corresponding to that of BEQ ID 
NO: 13. However, this in incorrect for two reasons: (1) BEQ TD'NOilB is a 
nucleic acid sequence (even though the amino acid sequence is shown); (g) 

both BEQ ID NO;13 and BEQ ID NO; 14 correspond to the human BMP-8 nucleic acid 
and amino acid sequences, respectively, not the bovine amino acid sequence 
shown in Table 4. Since none of the SEQ ID numbers of the specification 
correspond to the bovine BMP-S amino acid sequence of Table 4 and since the 
bovine amino acid sequence differs from the human sequence at only three amino 
acid positions, it is suggested that the specification refer to the bovine 
BMP-0 amino acid sequence of Table 4 as corresponding to the sequence of SEQ 
ID NO: 14 from amino acid position number 31 through position 142 wherein Met 
at position 97 is replaced with Leu, Psn at position 100 is replaced with His 
and Lys at position 137 is replaced with Prg, 

The written description is also inadequate because numerous other 
references to SEQ ID numbers are confusing. ftt numerous places in the 
specification particular amino acid or nucleic acid position numbers of a 
Figure are referred and a particular SEQ ID NO: in parenthesis immediately 
follows the reference to the Figure but it is not clear whether the sequence 
of the SEQ ID NO: is the equivalent of the entire sequence of the Figure or 
the equivalent of the sequence corresponding to the range of positions in the 
Figure. For example, see line 34 of p. 2 (which is not numbered as page 2) 
through line 1 of p. 3 and lines 4 and 5 of p. 4. Additionally, the position 
numbers of the Figure do not correspond to the numbers of the SEQ ID NO:. 
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Therefore, if applicant refers to both the Figure or Table and the SEQ ID NO; 
the positions* should be specifically noted for each where the sequence is less 
than the full sequence of the SEQ ID NO. 

5 25. Claiffls 6, 13 and 17 are rejected under 35 U.S.C. § 112, first paragraph, 

as the disclosure is enabling only for claims limited to where the DNA of the 
claims encodes a protein having at least the sequence of amino acids that is 
encoded by nucleotide tt430 through #843 of Figure 2. See M.P.E.P. 

§§ 706.03<n) and 706.03(zj. The scope of the claims must bear a reasonable 
10 correlation with the scope of enablement (In re Fisher, 166 USPQ 19 24 (CCPA 

1970)). The scope of the claims is not reasonably correlated with the scope 
of enablement of the instant specification because the claims are directed to 
DNAs which encode a BMP-S protein, which proteins are defined in the 
specification as having the ability to stimulate, promote or otherwise induce 
15 bone and/or cartilage formation (see p. 3, lines 2-4 and line 24 of p. 4 

through p. 6 of the specification), but are limited to merely comprising one 
of sequences a), b) or c) of the Markush grouping of claim 6. The DNAs of 

species a), b) and c) of claim 6 have been shown to encode by themselves 

(i.e., absent the other coding regions of that set forth in sequence e) of 
20 claim 6), to encode a BMP-B protein having the activities described and would 
not be expected, by themselves, to encode peptides having this activity since 
they lack substantial portions of the mature protein. The DNAs comprising at 
least one of species a), b) and c) are not limited to encoding a protein of 
particular size which occurs naturally in the source it was obtained from and 
25 are open to include any possible addition DNA sequence at either end. 

However, since the amino acid sequence of a protein determines its structural 
and functional properties, predictability of which changes can be tolerated in 
a protein’s amino acid sequence and still retain similar activity/utility 
requires a knowledge of and guidance with regard to which amino acids in the 
30 protein’s sequence, if any, are tolerant of modification and which are 

conserved (i.e. expectedly intolerant to modification), and detailed knowledge 
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of the ways in which the proteins’ structure relates to its function. 

However, the knowledge that laay be gleaned from the known members of the BMP 
family of proteins is limited and precise regions critical to activity do not 
appear to have been known. Further, it would clearly require undue 
5 experimentation to determine the extremely broad scope encompassed by the 

claims of other non- homologous amino acid sequences which nevertheless have 
sufficient tertiary structure similarity or other structural similarities 
sufficient to impart BMP-8 activity to use for the parts of the BMP-8 protein 
which are not encoded by each of species a), b) or c). 

While recombinant and mutagenesis techniques are known, it is routine 

in the art to screen for multiple substitutions or multiple modifications of 
other types and the positions within the protein’s sequence where amino acid 
modifications can be made with a reasonable expectation of success in 
obtaining similar activity/utility are limited in any protein and the result 
15 of such modifications representative of the essentially infinite the scope 
broadly set forth is unpredictable based on the instant disclosure and the 
prior art. Further, one skilled in the art would expect any tolerance to 
modification shown for a given protein to diminish with each further and 
additional modification, e.g. multiple substitutions. Additionally, the 
80 specification fails to provide guidance with regard to (A) the general 

tolerance to modification and extent of such tolerance; (B) specific positions 
and regions of the sequence(s) which can be predictably modified; (C) which 
regions are critical to activity; (D) what fragments, if any, can be made 
which retain the biological activity of the intact protein; and (E) the 
85 specification provide essentially no guidance as to which of the essentially 
infinite possible choices is likely to be successful. Without such guidance, 
the changes which can be made in the proteins structure and still maintain 
activity/utility is unpredictable and the experimentation left to those 
skilled in the art is unnecessarily, and improperly, extensive and undue. See 
30 Amgen, Inc, v. Chugai Pharmaceutical Co. Ltd. , 927 F.8d 1800, 18 USPQSd 1016 

(Fed. Cir. 1991) at IS USPQ8d 1086-1087 and Ex parte Forman , 830 U. S.P.Q. 546 
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(Bd. Pat. ftpp. & Int. 1006). 

In addition to the scope set forth above by the Examiner as being 
reasonably correlated with the enablement of the specification, some 
additional or other modifications which could be made and used with a 
reasonable expectation of success, or which would otherwise not require undue 
experimentation, would also be obvious (e.g. DNPs encoding BMP-6 proteins with 
minor conservative amino acid substitutions). The specification, however, 
does not appear to provide antecedent basis for the language of limitations 
which would encompass all such obvious modifications either because such 

-3- r 

obvious modifications are not specifically defined or classed in the instant 
specification, or because it cannot be readily determined or succinctly stated 
which modifications are so obvious. Therefore, it is expressly noted for the 

record by the Examiner that limiting the scope of the claims so as to be 

included within the scope set forth above by the Examiner as enabled should 

not preclude applicant(s) from protecting under the doctrine of equivalents 
such additional or other modifications which would also be obvious. 

£6. Claims 17 and 10 are rejected under 35 U.S.C. § 11£, first paragraph, as 
the disclosure is enabling only for claims limited wherein the protein 
recovered in step (b) is the one encoded by the coding regions of the DNP 
sequence of in step <a> in both claims 17 and 18, and in claims 17 wherein the 

sequence is either that set forth in d) or e) or DNAs which encode the same 

protein(s) encoded by the DNAs of species d) of e). See M.P.E.P. §§ 706.03(n) 
and 706.03(z). The scope of the claims must bear a reasonable correlation 
with the scope of enablement (In re Fisher, 166 USPQ 19 £4 (CCPP 1970)). 
However, the instant claim does not bear a reasonable correlation with the 
scope of the enablement because step (b) broadly includes the recovery of any 
protein having the functional limitations of the ability to induce cartilage 
and/or bone formation which may be in addition to or even instead of the 
protein produced by the DNA set forth in step (a). However, applicants have 
not enabled the extremely broad scope representative of all proteins having 
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this function which may even include oany other proteins structurally 
unrelated to the BMP family of proteins nor representative of all possible 
modifications of the proteins of the BMP family since the amino acid sequence 
of a given protein determines its structure/function and the sequence 
5 information contained in the sequences of the proteins of the BMP family is 
limited and because it is not routine in the art to screen for auitiple 

substitutions (i.e. beyond that which can be reasonably deduced from 
differences between homologous proteins having the same structure) to obtain 
functionally equivalent molecules. Thus, undue experimentation would be 
10 required to support the broad scope of step (b) of the claim. Claim 17 should 
be limited to the DNA of species d) or e) of as set forth in claim 6 or DMAs 
which encode the same protein(s) encoded by the DMAs of species d>. of e) for 
the reasons discussed above in the immediately preceding rejection under 35 
U.S.C. § 112, first paragraph, regarding the scope of claims 6, 13 and 17. 

15 

27. The specification is objected to under 35 U.S.C. § 112, first paragraph, 
as failing to provide an enabling disclosure for the claimed invention. It is 
apparent that ATCC 1175010 set forth in claim 9 and referred to on p. 34 of the 
instant specification is required to practice the claimed invention because 
20 the precise sequence of the DNA encoding BMP-S of ATCC #75010 is not elsewhere 
disclosed and this DNA is specifically claimed in claims 9 and 18. As a 
required element it must be known and readily available to the public or 
obtainable by a repeatable method set forth in the specification. If it is 
not so obtainable or available, the enablement requirements of 35 U.S.C. § 

25 112, first paragraph, may be satisfied by a deposit of ATCC #75010. See 37 

C. F. R. 1.802. 

The specification does not provide a repeatable method for obtaining 
ATCC #75010 and it does not appear to be readily available material. Deposit 
of ATCC #75010 would satisfy the enablement requirements of 35 U.S.C. I 112. 

2® If a deposit is made under the terms of the Budapest Treaty, then an affidavit 
or declaration by Applicants or someone associated with the patent owner who 
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is in a position to make such assurances, or a statement by an attorney of 

record over his or her signature, stating that the deposit has been made under 

the terras of the Budapest Treaty (as already set forth on p. 34 of the instant 
specification) and that all restrictions iraposed by the depositor on the 

5 availability to the public of the deposited material will be irrevocably 

removed upon the granting of a patent, would satisfy the deposit requirements. 
See 37 C.F. R. 1.808. 

28. Claims 9 and 18 are rejected under 35 U.S.C. § 112, first paragraph, for 
10 the reasons set forth in the objection to the specification. 


29. Claims 8-8, 13-15 and 19 are rejected under 35 U.S.C. § 112, second 
15 paragraph, as being indefinite for failing to particularly point out and 

distinctly claim the subject matter which applicant regards as the invention. 
Claims 8-8 and 19 are indefinite because particular amino acid or nucleic acid 
position numbers of a Figure are referred and a particular SEQ ID NO; in 
parenthesis immediately follows the reference to the Figure but it is not 
20 clear whether the sequence of the SEQ ID NO: is the equivalent of the entire 
sequence of the Figure or the equivalent of the sequence corresponding to the 
range of positions in the Figure. See species d) and e) of claim 8 and claims 
8-8. Additionally, the position numbers of the Figure do not correspond to 
the numbers of the SEQ ID NO:. Therefore, if applicant refers to both the 
25 Figure or Table and the SEQ ID NO: the positions should be specifically noted 
for each where the sequence is less than the full sequence of the SEQ ID NO. 
However, to avoid redundancy it is suggested that the claims refer only to the 
SEQ ID NO: and any specific positions thereof rather than to the Figures. 

30. Claim 19 is objected to because step (a) contains no reference to a SEQ 
ID NO; which is required (see 37 CFR § 1.821(d)). 
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31. 35 U.S.C. S 101 reads as follows: 

Whoever invents or discovers any new and useful 
process, machine, manufacture, or composition of 
matter or any new and useful improvement thereof, may 
obtain a patent therefore, subject to the conditions 
and requirements of this title. 


10 


15 


20 


25 


30 


32. Claims 6, 9, 13 and 16 are rejected under 35 U.S.C. I 101 because the 
claimed invention is directed to non-statutory subject matter. The DNAs of 
species a), b) and c) of claim 6 and of claim 9 and the host cells, as 
claimed, has the same characteristics and utility as that fountJ-^in nature. To 
overcome this rejection the Examiner suggests the amendment of the claims to 
include purity limitations which would distinguish the characteristics and 
utility of applicant's DNA as enabled in the specification from the utility of 
the DNfl it exists in nature. The DNfis of claims 6 and 9 are not limited to 
having been isolated and the open-ended term "comprising” in claim 6 leaves 
the claim open to include the other naturally occurring sequence and 
ingredients associated with these DNfis. The species of claim 9 includes the 
naturally occurring introns and is not limited to having been isolated. With 
respect to the host cells of claims 13 and 16, regardless of whether the 
claims are amended to wherein the DNfl is isolated, a host cell merely limited 
to being transformed with such isolated DNfl, would still encompass the natural 
cells containing the genes since product-by-process limitations would not 
distinguish over the same products occurring naturally. It is noted that the 
other products of the claims are not included in the instant rejection because 
the DNfls are limited with respect to purity and/or inherently exclude 
naturally occurring intron regions. For relevant case law see Farbenfabriken 
of Elberfeld Co. v. Kuehmsted , 171 Fed. 887, 890 (N.D. Ill. 1909) (text of 
claim at 889); Parke-Davis & Co. v. H. D. Mulford Co. , 189 Fed. 95, 103, 106, 
965 (S.D.N.Y. 1911) (claim 1); and In re Bergstrom, 427 F.2d 1394, 1398, 1401- 
1402 (CCPfl 1970). 
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33. The prior art Dade of record and not relied upon is considered pertinent 
to applicant's disclosure. The reference of Opperoann et al discloses similar 

osteogenic proteins and some DNO sequences thereof with their amino acid 
sequences aligned along with other homologous proteins having somewhat 
5 different function/utility (see Figure 18). 

34. The Group and/or firt Unit location of your application in the PTQ has 
changed. To aid in correlating any papers for this application, all further 
correspondence regarding this application should be directed to Group Art Unit 

10 1814. 

35. Papers relating to this application may be submitted to Group 1810 by 
facsimile transmission. Papers should be faxed to Group 1810 via the P.T.O. 
Fax Center located in Crystal Mall 1. The CMl Fax Center number is (703) 308- 

15 4227. Papers may be submitted Monday-Friday between 8:00 am and 4:45 pm 

(EST). Please note that the faxing of such papers must conform with the 
Notice published in the Official Gazette, 1086 QG 30, (November 15, 1889). 

36. Any inquiry concerning this communication or earlier communications from 
20 the examiner should be directed to Keith Furman whose telephone number is 

(703) 308-3453. Any inquiry of a general nature or relating to the status of 
this application should be directed to the Group receptionist whose telephone 
number is (703) 308-0186. 

25 January 28, 1883 

KEITH C. FURMAN, Ph. D. 

PATENT EXAMINER 
ART UNIT 1814 

30 
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Declaration and Power of Attorney 


As a below-named inventor. I hereby declare that: 


My residence, post office address, and citizenship are as stated below next to my name. 

I believe I am tirox i rt gbaakafkiBtMndcaBle th i w cri i aRiiifgaj^xmexaaiaviifteykstrrfl ybiOyiffl ^jOiy 
an original, first and Joint Inventor (if plural names are listed below) of the subject 
matter which Is claimed and for which a patent is sought on the invention entitled: 

BONE AND CARTILAGE INDUCTIVE PROTEINS 


the speciflation of which: _ is attached hereto. 

X was filed on 11/26/91 as 
Application Serial No. 07/800.364 
and was amended on _ 


I hereby state that I have reviewed and understand the contents of the above-identified 
specification. Including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information of which I am aware which is material 
to the examination of this application in accordance with Title 37. Code of Federal 
Regulations, section 1.56(a). 


1 hereby claim foreign priority benefits under Title 35, United States Code, section 119 
of any foreign applications(s) for patent or inventor's certificate listed below and have 
also Identified below any foreign application for patent or inventor's certificate having 
a filing date before that of the application on which priority is claimed: 


Prior Foreign Application(s) 

Priority Claimed 

Number Country Dav/Month/Year Filed Yes/Nb 

PCT/US91/03388 designated: 15 May 1991 Yes 


I hereby claim the benefit under Title 35. United States Code, section 120 of any United 
States Applicatlon(s) listed below and. insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United States application in the 
manner provided by the first paragraph of Title 35. United States Code, section 112, I 
acknowledge the duty to disclose material information as defined in Title 37, Code of 
Federal Regulations, section 1.56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing dale of this application: 

Application Serial No. Filing Date Status 

®^/525,357 16 May 1990 Pending 

07/641,204 15 January 1991 Pending 


*Austria, Belgium, Switzerland and Liechtenstein,' Germany, France, United Kingdom 
Italy, Luxembourg, Netherlands, Sweden, Denmark,' Spain, Greece, Japan, and Canad 
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I hereby appoint the following attorneys to prosecute this application, to make 
alterations and amendments therein, to receive the patent, to transact all buslriess in 
the Patent and Trademark Office connected therewith, to file any International 
Applications which are based thereon under the provisions of the Patent Cooperation 
Treaty and to act on my behalf before the competent International Authorities: Bruce 
M El^ Reg No. 22.847: Hiomas J. DesRosler. Reg. No. 30.168; Luann Cserr. Reg. No. 
31.822; Ellen J. Kaplnos. Reg. No. 32.245; and Patricia McDaniels. Reg. No. 33.194. 

Address all correspondence to Legal Affairs Department, Genetics Institute, 
CambridgePark Drive. Cambridge, MA 02140. Telephone numben 617-876-1170. 

I hereby declare that all statements made herein of my own knowledge are true and that 
all stat^ents made on information and belief are beUeved to be true; and further that 
these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment or both, under Section 1001 of tiie 
Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 
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Rodney M. Hewlck 
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Residence: 
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US 


Date: 


j^-tt 


Jack H. Wang 


Residence: 


522 Lowell Street 
Lexington, MS 02T73 
USA 


Post Office address (If different)_ 


Full name 
Invcnlor's 
Citizenship 


of third joint inventor; John M . Wozj^ _ 


Signature: 

US 


Dal'e: 




Residence: 


5 9 Old Bolton Road 
Hudson, MA 01749 
USA 


Post office address (if different) 
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Full name of fifth joint inventor . 
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Post Office Address (if different). 
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Rodney M. Hewick et al 

07/800,364 

November 26, 1991 

BONE AND CARTILAGE INDUCTIVE PROTEINS 


January 24, 1992 


Hon. Commissioner of Paten 
and Trademarks 
Box Assignment 
Washington, DC 20231 



LETTER 


SIR: 




ZJj 
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j 



i • ; 
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Enclosed is an assignment of the above-identified application, 
executed January 24, 1992, to Genetics Institute, Inc., a 
corporation of Delaware. 

Authorization is hereby given to charge the $8.00 recordation 
fee and any additional fees which may be required in this regard, 
and to credit any overpayment, to Deposit Account No. 07-1060. Two 
duplicate copies of this letter are enclosed. 

Respectfully submitted. 


I hereby certtfy that this correspondence is be'nr, 
deposited with the United States Postal Service 
first class mail in an envelops addressed to Coiri 
missioner of Patents and Trademarks, Washing 
ton. D.C. 2023), on -7vi i¥rj " 
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Reg. No. 32,245 
Attorney for Applicants 
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ELLEN J. KAPINOS 
GENETICS INSTITUTE, INC. 
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CAMBRIDGE, MA 02140 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

ASaSTANT SECRETARY AND COMMISSIONER 
OF PATENTS AND TRADEMARKS 
Washington. D.C. 20231 




UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 


THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE U.S. PATENT AND TRADEMARK OFFICE ON THE REEL AND FRAME 
NUIfflER RETEPBNCED BELOW. 


PLEASE REVIEW ALL. INFORMATION CONTAINED ON THIS NOTICE. THE INFORMATION 
CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA PRESENT IN THE 
PATENT ASSIGNMENT PROCESSING SYSTEM. IF YOU SHOULD FIND ANY EI^ORS, ON 
THIS NOTICE, PLEASE SEND A REQUEST FOR CORRECTION TO: U.S. PATENT AND 
TRADEMARK OFFICE, ASSIGNMENT BRANCH, NORTH TOWER BUILDING, SUITE 10C35, 
WASHINGTON, D.C. 20231 

ASSIGNOR: DOC DATE: 01/24/91 

HEWICK, RODNEY M. 

ASSIGNOR: DOC DATE: 01/24/91 

WANG, JACK H. 


ASSIGNOR: 

WOZNEY, JOHN M. 


DOC DATE: 01/24/91 


ASSIGNOR: 

CELESTE, ANTHONY J. 


DOC DATE: 01/24/91 


RECORDATION DATE: 01/27/92 NUMBER OF PAGES 003 REEL/FRAME 5988/0717 


DIGEST :ASSIGNMENT OF ASSIGNORS INTEREST 


ASSIGNEE: 

GENETICS INSTITUTE, INC. 

A CORPORATION OF DE 
87 CAMBRIDGEPARK DRIVE 
CAMBRIDGE, MASSACHUSETTS 

FILING DATE. 1.1/2<5/91 
ISSUE DATE ''0/00/00 
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7-800364 
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USSN 0 7/8 00.364 
Filing Date_ljy^.6/9.1 
Group Art Unit_ 


ASSIGNMENT 


In consideration of good and valuable considerations, the 
receipt of which is hereby acknowledged, we ^ the undersigned, 

Rodney M. Hewlck, Jack H. Wang, John M. Wozney, and Anthony Celeste 
residing at: 

16 Woodcliffe Road, Lexington, MA 02173 
522 Lowell Street, Lexington, MA 02173 

l§ respectively 

hereby sell, assign and transfer to Genetics Institute, Inc. a corporation of the State of 

Delaware having a place of business at 87 CambridgePark Drive, Cambridge, in the County of 
Middlesex and the State of Massachusetts, its successors, assigns and legal representatives, 
the entire right, title and interest for all countries, in and to any and all inventions which 
are disclosed and claimed, and any and all inventions which are disclosed but not claimed, 
in the application for United States Patent, which has been executed by the undersigned on 
and is entitled - 

BONE AND CARTILAGE INDUCTIVE PROTEINS 


(GI case no. -) and in and to said application and all divisional, continuing, 

substitute, renewal, reissue, and all other applications for United States Letters Patent or 
other related property rights in any and all foreign countries which have been or shall be 
filed on any of said inventions disclosed in said application; and in and to all original and 
reissued patents or related foreign documents which have been or shall be issued on said 
inventions; 


Authorize and request the Commissiner of Patents of the United States to issue to said 
Assignee, the corporation above named, its successors, assigns and legal representatives, in 
accordance with this assignment, any and all United States Letters Patent on said inven^ons 
or any of them disclosed in said application; 

Agree that said Assignee may apply for and receive foreign Letters Patent or rights of any 
other kind for said inventions, or any of them; and may claim, in applications for said 
foreign Letters Patent or other rights, the priority of the aforesaid United States patent 
application under the provisions of the International Convention of 1883 and later 
modifications thereof, under the Patent Cooperation Treaty, under the European Patent 
Convention or under any other available international agreement; and may sue for and 
recover profits and damages for any and all infringements thereof; and that, when requested, 
without charge to, but at the expense of, said Assignee, its successors, assigns and legal 
representatives, to carry out in good faith the intent and purpose of this assignment, the 
undersigned or the undersigned's executors or administrators will, for the 
United States and all foreign countries, execute all divisional, continuing, substitute, 
renewal, reissue, and all other patent applications or other documents on any and all said 
inventions; execute all rightful oaths, assignments, powers of attorney and other papers; 
communicate to said Assignee, its successors, assigns and representatives, all facts known 
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and documents available to the undersigned relating to said inventions and the history 
thereof: testify in all legal proceedings; and generally do everything possible which said 
Assignee, its successors, assigns or represenutives shall consider desirable for aiding in 
securing, maintaining and enforcing proper patent protection for said inventions and for 
vesting title to said inventions and all applications for patents or related foreign rights and 
all applications for patents or related foreign rights and all patents on said inventions, in 
said Assignee, its successors, assigns and legal representatives; 

Authorize my/our attorney to insert hereon * the serial number, filing date and group art 
unit of the United States patent application referred to above after the same shall have been 
made known to such attorney by the United States Patent Office; and 


Covenant with said Assignee, its successors, assigns and legal representatives that no 
assignment, gram, mortgage, license or other agreement affecting the rights and property 
herein conveyed has been made to others by the undersigned, and that full right to convey 
the same as herein expressed is possessed by the undersigned. 


lodney M 
H~ 1 




[L.S.] 


Middlesex County S.S. Date HIM91 
then personally appeared the above named 

j;ack_jl._Wanjj_J_ohn_M_._Woz_^^ J. Celeste 

and acknowledged the foregoing instrument to be his/her free act and deed before~me 
-Ellen M. Zag].a^a_ s , NOTARY PUBLIC. 

My commission expires on February 18, 1994 _ 


Signed 













♦Insertion of the serial number, filing date and group art unit of the application referred to 
above was made by me this 24th day of January _ 19.£2__ 


Ellen J. Kapinos 
Reg. No. 32,245 



Attorney for ;Applicant(s) 
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GI 5182A 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant : 

Rodney M. Hewick et al 

Serial No.: 

07/800,364 

Filed : 

November 26, 1991 

For : 

BONE AND CARTILAGE INDUCTIVE PROTEINS 


January 24, 1992 

i 

Hon. Commissioner of Patenfl(^. J 

and Trademarks 

Box Assignment 

Washington, DC 20231 


LETTER 



rn 

o 

lZj 

-< 


o 


o O 

ro 


Enclosed is an assignment of the above-identified application, 
executed January 24, 1992, to Genetics Institute, Inc,, a 
corporation of Delaware. 

Authorization is hereby given to charge the $8.00 recordation 
fee and any additional fees which may be required in this regard, 
and to credit any overpayment, to Deposit Account No. 07-1060. Two 
duplicate copies of this letter are enclosed. 


Respectfully submitted. 


I hereby certtfy that this correspondence is beinn 
deposited with the United States Postal Service’a- 
.irst class mail in an envelope addressed to Com 
missmner of Patents-and Trademarks, Washiiu- 
ton, D.C 20231. on '-Xynur. o T I 'jrfo 

-_ 


_ ^ 

^Ellen J. t^pinos 

Reg. No. 32,245 
Attorney for Applicants 
(617) 876-1170 


02 /& 3 / 9 '? 0 ?B ()0364 


07-1060 


'tO 58 i 
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Filing Date 11/ 26/91 
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ASSIGNMENT 


In consideration of good and valuable considerations* the 
receipt of which is hereby acknowledged, we ^ the undersigned, 

Rodney M. Hewick, Jack H. Wang, John M. Wozney, and Anthony Celeste 
residing at: 

16 Woodcliffe Road, Lexington, MA 02173 
522 Lowell Street, Lexington, MA 02173 

l§ respectively 

hereby sell, assign and transfer to Genetics Institute. Inc. a corporation of the State of 

Delaware having a place of business at 87 CambridgePark Drive, Cambridge, in the County of 
Middlesex and the State of Massachusetts, its successors, assigns and legal representatives, 
the entire right, title and interest for all countries, in and to any and all inventions which 
are disclosed and claimed, and any and all inventions which are disclosed but not claimed, 
in the application for United States Patent, which has been executed by the undersigned on 
and is entitled 

BONE AND CARTILAGE INDUCTIVE PROTEINS 

(GI case no. j.l82A-) and in and to said application and all divisional, continuing, 

substitute, renewal, reissue, and all other applications for United States Letters Patent or 
other related property rights in any and all foreign countries which have been or shall be 
filed on any of said inventions disclosed in said application; and in and to all original and 
reissued patents or related foreign documents which have been or shall be issued on said 
inventions; 

Authorize and request the Commissiner of Patents of the United States to issue to said 
Assignee, the corporation above named, its successors, assigns and legal representatives, in 
accordance with this assignment, any and all United States Letters Patent on said inventions 
or any of them disclosed in said application; 

Agree that said Assignee may apply for and receive foreign Letters Patent or rights of any 
other kind for said inventions, or any of them; and may claim, in applications for said 
foreign Letters Patent or other rights, the priority of the aforesaid United States patent 
application under the provisions of the International Convention of 1883 and later 
modifications thereof, under the Patent Cooperation Treaty, under the European Patent 
Convention or under any other available international agreement; and may sue for and 
recover profits and damages for any and all infringements thereof; and that, when requested, 
without charge to, but at the expense of, said Assignee, its successors, assigns and legal 
representatives, to carry out in good faith the intent and purpose of this assignment, the 
undersigned or the undersigned’s executors or administrators will, for the 
United States and all foreign countries, execute all divisional, continuing, substitute, 
renewal, reissue, and all other patent applications or other documents on any and all said 
inventions; execute all rightful oaths, assignments, powers of attorney and other papers; 
communicate to said Assignee, its successors, assigns and representatives, all facts known 


I hereby certify that this correspondence is bains 
deposited with the United States Postal Service 
first class mail in an envelope addressed to Com¬ 
missioner of Patents^and Trademarks. VVashing- 
ton, D.C. ^231. on - 
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Group Art Unit_ 


and documents available to the undersigned relating to said inventions and the history 
thereof; testify in all legal proceedings; and generally do everything possible which said 
Assignee, its successors, assigns or representatives shall consider desirable for aiding in 
securing, maintaining and enforcing proper patent protection for said inventions and for 
vesting title to said inventions and all applications for patents or related foreign rights and 
all applications for patents or related foreign rights and all patenu on said inventions, in 
said Assignee, its successors, assigns and legal representatives; 


Authorize my/our attorney to insert hereon • the serial number, filing date and group art 
unit of the United States patent application referred to above after the same shall have been 
made known to such attorney by the United States Patent Office; and 


Covenant with said Assignee, its successors, assigns and legal representatives that no 
assignment, grant, mortgage, license or other agreement affecting the rights and property 
herein conveyed has been made to others by the undersigned, and that full right to convey 
the same as herein expressed is possessed by the undersigned. 


Rodney M 


r- 


n 



Hewick 


-[L.S.] 


.[L.S.] 


Jack H. Wang 



Middlesex County S.S. Date 1/24/91 
then personally appeared the above named 

W|SS.>_A?.hri_M_._Wozn^ J. Celeste 

and acknowledged the foregoing instrument to be his/her free act and deed before m^ 

__Enen M. Zaglakas__ NOTARY PUBLIC. pAy. 

My commission expires on_ February 18, 1994 _ 




♦Insertion of the serial number, filing date and group art unit of the application referred to 
above was made by me this 24th Qf January __ 19i2_ 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address ; COMMISSIONER OF PATENTS ANO TRADEMARKS 
Wsshington, O.C. 20231 


SERIAL NUMBER | FILING DATE 

FIRST NAMED APPLICANT 


ATTORNEY DOCKET NO. 

- Q7/000.::iC4 -ll/2!6/91 

HEWICIC- 

- R- 

-5 102 A- 


r 


LEGAL AFFAIRS DEPT. 
GENETICS 1NSTITUTE, 
87 CAMBRIDGEPARK DR. 
CAMBRlDC-iE, MA 02140 



1 EXAMINER 1 

FURMAN, 

K 


1 ART UNIT 

PAPER NUMBER 

-T—...laj '1- 


.l.i/ 



Please find below a communication from the EXAMINER in charge of this application. 

Commissioner of Patents. 


This application contains sequence disclosures that are 
encompassed by the definitions for nucleotide and/or amino acid 
sequences set forth in 37 CFR 1.821<a)<l) and (a)(2). However, 
this application fails to comply with one or more of the 
requirements of 37 CFR 1.821 through 1.825 for one or more of the 
reasons set forth on the attached form "Notice To Comply With 
Requirements For Patent Applications Containing Nucleotide 
Sequence and/Or Amino Acid Sequence Disclosures^" wherein 
attention is directed to paragraphs 4d and 5. 

Any inquiry concerning this communication should be directed 
to Examiner Keith Furman, Art Unit 1814, whose telephone number 
is (703) 308-3453. 

Any inquiry of a general nature or relating to the status of 
this application should be directed to the Group receptionist 
whose telephone number is (703) 308-0196. 





FTOL-OO (REV. 6A84) 


2-APPLICAWrS COPY 







NOTICE TO COMPLY WITH REQUIREMENTS FOR PATENT APPLICATIONS 
CONTAINING NUCLEOTIDE SEQUENCE AND/OR AMINO ACID SEQUENCE 
DISCLOSURES 


This application contains sequence disclosures that are encompassed by the definitions for nucleo¬ 
tide and/or amino acid sequences set forth in 37 CFR § 1.821(a)(1) and (a)(2). However, this 
application fails to comply with one or more of the requirements of 37 CFR §§ 1.82) through 1.823 
as follows: 


n 1. This application clearly fails to comply with the collective requirements of §§ 1.821 
through 1.825. Applicant’s attention is directed to these regulations, a copy of which is attached. 

□ 2. This application does not conform exclusively to the requirements of §§ 1.821 through 

1.825. The non-conforming material should be deleted. § 1.821(b). 

CD 3. This application does not contain, as a separate part of the disclosure on paper copy, a 
“Sequence Listing.” § 1,821(c). 

(3 4. This application does contain, as a separate part of the disclosure on paper copy, a 

“Sequence Listing.” However, the “Sequence Listing” does not comply with the requirements of 
§§ 1.821 through 1.825 as follows: 

I I a. The sequence data does not comply with the symbol and format requirements of 
paragraphs (b) through (p) of § 1.822. Specifically: ^___ 


[m b. The “Sequence Listing” does not comply with the location and page require¬ 
ments of paragraph (a) of § 1.823. 

□ c. The.“Sequence Listing” does not comply with the information requirements of 
paragraph (b) of § 1.823. Specifically:___ 


[3 d. Other: _ -2 ^ ^ 

5. The description and/or claims of the patent application mention a sequence that is set 
fonh in the “Sequence Listing” but reference is not properly made to the sequence by use of a 
sequence identifier as requir^ by § 1.821(d). 

EZI 6 . A copy of the “Sequence Listing” in computer readable form has not been submitted as 
required by § 1.821(e). 


I I 7. A copy of the “Sequence Listing” in computer readable form has been submitted. How¬ 
ever, the computer readable form does not comply with the requirements of § 1.824. Specifically: 


EZ 8. A statement that the content of the paper and computer readable copies are the same 
has not been submitted as required by § 1.821(f). 


I I . 9. The amendment to or replacement of the paper and/or computer readable copies of the 

“Sequence Listing” does not comply with the requirements of § 1.825(a) through (c), 

EZ 10. The computer readable fomi that has been filed with this application has been found 
to be damaged and/or unreadable. Applicant must provide a substitute copy of the data in computer 
readable forni accompanied by a statement that the substitute data is identical to that originally 
filed. §. 1.825(d). Specifically:'_,__ 

EZ 11 . Other: _ 


APPLIC ANT IS GIVEN ONE MONTHm QMJHE DATE OF THIS LETTER WITHIN WHICH 
TO-eOMh'^y WITH THE ABOVE REQUIREMENTS. Failure to comply with the above require¬ 
ments will result in ABANDONMENT of the application un der 3 7 CFR 1.821(g). Extensions of 
lime may be obtained by filing a petition accompanied by the extension fee under the provisions of 
37 CFR § 1.136. Direct the response to, and any questions about,' this notice to the undersigned. A 
copy of this notice MUST be returned with your response. 

□_ , ... 0 

For: Manager, Application Processing Division Examining Group ) 

(703) 308-1202or308-_ (703) 308- 
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UnilTEO STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address : COMMISSIONER OF PATENTS ANO TRAOEMARKS- 
WasNngton. D.C. 20231 _- -- 


FIRST NAMED APPLICANT 


ATTORNEY DOCKET NO. 


EXAMINER 


.1.SM.2/0903 

LEGAL AFFA.[R3 DEPT. 

GiEME T 1CS INS T 1 TU IE, ] \iC. 

87 CAMSRIDGEPARK 

r:AMBFr! l,aE, MA 021 D 


NOTICE OF ABANDONMENT 


ART UNIT 


PAPER NUMBER 


DATE MAI 


This application Is abandoned in view of: 

1. lE^ppllcant’s failure to respond to the Office letter, mailed. 


S®/ 


9// 47=5 




2. □ Applicant's letter of express abandonment which is in compliance/With 37 C.F.R. 1.138. 


3. □ Applicant’s failure to timely file the response received 
in the Office letter. 


within the period set 


4. □ Applicant’s failure to pay the required issue fee within the statutory period of 3 months from the 

mailing date of_of the Noticaxn Allowance. 

□ The issue fee was received on____ 

□ The issue fee has not been received in Allo^d Files Branch as of_ ‘ ~ __ 

In accordance with 35 U.S.C. 151, and/dnder the provisions of 37 C.F.R. 1.316(b), applicant(s) may 
petition the Commissioner to accepl^e delayed payment of the issue fee if the delay in payment 
was unavoidable. The petition musj/oe accompanied by the issue fee, unless it has been previously 
submitted, in the amount specif!^ by 37 C:F.R. 1.17 (I), and a verified showing as to the causes of 
the delay. / 

If applicant(s) never receivejj the Notice of Allowance, a petition for a new Notice of Allowance and 
withdrawal of the holding/of abandonment may be appropriate in view of Delgar Inc. v. Schuyler, 
172 U.S.P.Q. 513. / 

5. □ Applicant’s failure to timely correct the drawings and/or submit new or substitute formal drawings by 

-— as required in the last Office action. 

□ The corrected ana/or substitute drawings were received on____ 

6. □ The reason(s) below. 


PATEwr 
GROUP 1800 


PTO-1432 {REV. 5-83) 




FORM PTO-092 
{REV. 2-92) 


U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 


SERIAL NO. 



* A copy of this reference is not being furnished with this office action. 
(See Manual of Patent Examining Procedure, section 707.05 (a).) 
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